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DESCRIPTION 

PYRAZOLE COMPOUNDS AND USE THEREOF IN NOXIOUS ARTHROPOD PESTS CONTROLLING 
COMPOSITION 

5 Technical Field 

The present invention relates to pyrazole compounds, 
their use, and intermediate compounds. 

Background art 

10 Various compound have been developed and used for active 

ingredient of noxious arthropod pests controlling composition. 

On the other hand, a certain type of pyrazole compounds 
is known as a intermediate of medically and pesticidal active 
"compounds, and fungicidally active compounds. See Japanese 
15 Laid-Open patent specification No. sho 62-53970A. 

Disclosure of Invention 

The present invention provides a pyrazole compound of 
formula (a) (hereinafter, referred as the compound of the present 
20 invention) : 



R 1 FT 

^JTj^ — °~ ^j3 > — Q— < ^3 > — o ^ ch 2° h = c < r6 )( r7 > ( a } 

R 2 (R 4 )m (R 5 ) n 

wherein, 

R 1 represents a hydrogen atom, a CI to C4 alkyl group or a 
25 tifluoromethyl group, 
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R 2 represents a Cl to C4 alkyl group, 

R 3 represents a hydrogen atom, a Cl to C6 alkyl group, a Cl to 
C6haloalkyl group, a C2 to C6 alkenyl group, a C2 to C6 haloalkenyl 
group, a C2 to C6 alkynyl group, a C2 to C6 haloalkynyl group, 
5 a Cl to C5 hydroxyalkyl group, a C2 to C6 alkoxyalkyl group, 
a C2 to C6 alkoxycarbonyl group, a C4 to C6 alkenyloxycarbonyl 
group, a C4 to C6 haloalkenyloxycarbonyl group, a halogen atom 
or a cyano group, 

R 4 represents a halogen atom, a Cl to C3 alkyl group, a Cl to 
10 C3 alkoxy group, a Cl to C3 haloalkyl group or a Cl to C3 haloalkoxy 
group, 

m represents an integer of 0 to 4 and when m is an integer of 
2 to 4, each of R 4 s may be the same or different, 
" R 5 represents a halogen atom, a Cl to C3 alkyl group, a Cl to 
15 C3 alkoxy group, a Cl to C3 haloalkyl group or a Cl to C3 haloalkoxy 
group, 

h represents an integer of 0 to 4 and when n is an integer of 
2 to 4, each of R 5 s may be the same Or . different , 
each of R 6 and R 7 may be the same or different and represents 
20 a hydrogen atom, a halogen atom or a methyl group, 

Q represents an oxygen atom, a sulfur atom or a Cl to C5 alkylidene 
group; 

a noxious arthropod pests controlling composition comprising 
the compound of the present invention as an active ingredient 
25 and an inert carrier; and a method for controlling noxious 
arthropod pests comprising applying an effective amount of the 
compound of the present invention to noxious arthropod pests 
or habitat noxious arthropod pests. 
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Furthermore, the present invention also provides a 
compound of formula (b) (hereinafter, referred as the 
intermediate compound of the present invention) : 



R 2 (R 4 )m (R 5 ) n 



(b) 



wherein, 

R 1 represents a hydrogen atom, a CI to C4 alkyl group or a 
tif luoromethyl group, 

R 2 represents a CI to C4 alkyl group, 

R 8 represents a hydrogen atom, a CI to C6 alkyl group, a Cl to 
C6haloalkyl group, a C2 to C6 alkenyl group, a C2 to C6 haloalkenyl 
group, a C2 to C6 alkynyl group, a C2 to C6 haloalkynyl group, 
a Cl to C5 hydroxyalkyl group, a C2 to C6 alkoxyalkyl group, 
a C2 to C6 alkoxycarbonyl group, a C4 to C6 alkenyloxycarbonyl 
group, aC4 to C6 haloalkenyloxycarbonyl group, a carboxyl group, 
a halogen atom or a cyano group, 

R 4 represents a halogen atom, a Cl to C3 alkyl group, a Cl to 
C3 alkoxy group, a Cl to C3 haloalkyl group or a Cl to C3 haloalkoxy 
group, 

m represents an integer of 0 to 4 and when m is an integer of 

2 to 4, each of R 4 s may be the same or different, 

R 5 represents a halogen atom, a Cl to C3 alkyl group, a Cl to 

C3 alkoxy group, a Cl to C3 haloalkyl group or a Cl to C3 haloalkoxy 

group, 

n represents an integer of 0 to 4 and when n is an integer of 
2 to 4, each of R 5 s may be the same or different, 
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Q represents an oxygen atom, a sulfur atom or a CI to C5 alkylidene 
group; 

which is useful as an intermediate of the compound of the present 
invention, 

5 

Mode of Carrying Out the Invention 

In the present invention, the description of "a C2 to 
C6" in "a C2 to C6 alkoxycarbonyl group" or the like means the 
total number of carbon atoms which constitutes the substituent. 

10 In the compound of the present invention, 

the CI to C4 alkyl group represented by R 1 and R 2 includes a 
methyl group, an ethyl group, a propyl group, anisopropyl group, 
a butyl group, an isobutyl group, a sec-butyl group and a 
~ tert-butyl group. 

15 The CI to C6 alkyl group represented by R 3 and R 8 includes , 

for example, a methyl group, an ethyl group, a propyl group, 
an isopropyl group, a butyl group, an isobutyl group, a sec-butyl 
group, a pentyl group, an isopentyl group, a neopentyl group, 
a 1-methylbutyl group, a 2-methylbutyl group, a 

20 1, 2-dimethylpropyl group and a hexyl group; 

the CI to C6haloalkyl group includes, for example, a f luoromethyl 
group, a dif luoromethyl group, a trif luoromethyl group, a 

2- fluoroethyl group, a 2, 2, 2-trif luoroethyl group, a 

3- f luoropropyl group, a 3, 3, 3-trif luoropropyl group, a 
25 4-fluorobutyl group, a 4 , 4 , 4-trif luorobutyl group, a 

5, 5, 5-trif luoropentyl group, a 2-chloroethyl group, a 
1, 2-dichloroethyl group, a 2-bromoethyl group, a 
1, 2-dibromoethyl group, a 3-chloropropyl group, a 



WO 2005/075433 PCT/JP2005/001309 

5 

2, 3-dichloropropyl group, a 3-bromopropyl group, a 
2, 3-dibromopropyl group, a 4-chlorobutyl group, a 4- bromobutyl 
group, a 5-choloropentyl group, a 5-bromopentyl group, a 
6-cholorohexyl group and a 6-bromohexyl group; 
5 the C2 to C6 alkenyl group includes, for example, a vinyl group, 
an allyl group, a 1-propenyl group, an isopropenyl group, a 
1-butenyl group, a 2-butenyl group, a 3-butenyl group v , a 

1- methyl-l-propenyl group, a l-methyl-2-propehyl group, a 

2- methyl-l-propenyl group, a 2-methyl-2-propenyl group, an 
10 isobutenyl group, a 1-pentenyl group, a 1-methyl-l-butenyl group, 

a l-methyl-2-butenyl group, a l-methyl-3-butenyl group, a 
2-methyl-l-butenyl group, a 2-methyl-2-butenyl group, a 
2-methyl-3-butenyl group, a 3-methyl-l-butenyl group, a 
~3-methyl-2-butenyl group, a 3-methyl-3-butenyl group, a 
15 1, 2-dimethyl-l-propenyl group and a 1- hexenyl group; 

the C2 to C6 haloalkenyl group includes, for example, a 
2-chlorovinyl group, a 2 , 2-dichlorovinyl group, a 
2-chloro-l-propenyl group, a 3-chloro-2-propenyl group, a 

2 , 3-dichloro-2-propenyl group, a 3 , 3-dichloro-2-propenyl group, 
20 a 2-bromovinyl group, a 2 , 2-dibromovinyl group, a 

2- bromo-l-propenyl group, a 3-bromo-2-propenyl group, . a 

3, 3-dibromo-2-propenyl group, a 2 , 3-dichloro-2-propenyl group, 
a 3-chloro-2-butenyl group, a 

3- chloro-4 , 4 , 4-trif uluoro-2-butenyl group, a 
25 3-bromo-2-butenyl group, a 3, 3, 3-trif luoro-l-propenyl group, 

a 4, 4, 4-trif luoro-l-butenyl group and a 

5, 5, 5-trif luoro-2-pentenyl group; 

the C2 to C6 alkynyl group includes, for example, an ethynyl 



WO 2005/075433 PCT/JP2005/001309 

6 

group, a 1-propynyl group, a 2-propynyl group, a 1-butynyl group, 
a2-butynylgroup, a3-butynyl group, a l-methyl-2-propynyl group, 
a 1-pentynyl group, a 2-pentynyl group, a 3-pentynyl group, a 
4-pentynyl group and a 4-hexynyl group; 

the C2 to C6 haloalkynyl group includes, for example, a 

2- chloroethynyl group, a 3-chloro-2-propynyl group, a 

4- chloro-3-butynyl group, a 5-chloro-4-pentynyl group, a 
6-choloro-5-hexynyl group, a 2-bromoethynyl group, a 

3- bromo-2-propynyl group, a 4-bromo-3-butynyl group, a 

5- bromo-4-pentynyl group and a 6-bromo-5-hexynyl group; 

the CI to C5 hydroxyalkyl group includes, for example, a 
hydroxymethyl group, a 1-hydroxyethyl group, a 3-hydroxypropyl 
group, a 2-hydroxyethyl group, a 4-hydroxybuthyl group and a 
5-hydroxypentyl group; 

the C2 to C6 alkoxyalkyl group includes, for example, a 
methoxymethyl group, an ethoxymethyl group, a propoxymethyl 
group, an isopropoxymethyl group, a buthoxymethyl group, a 
penthyloxymethyl group, a 1-methoxyethyl group, a 
2-methoxyethyl group, a 2-ethoxyethyl group, a 2-propoxyethyl 
group, a 2-isopropoxyethyl group and a 3-ethoxypropyl group; 
the C2 to C6 alkoxycarbonyl group includes, for example, .a 
methoxycarbonyl group, an ethoxycarbonyl group, a 
propoxycarbonyl group, an isopropoxycarbonyl group, a 
butoxycarboriyl group and a tert-butoxycarbonyl group; 
the C4 to C6 alkenyoxycarbonyl group includes, for example, a 
2-propenyloxycarbonyl group, a l-methyl-2-propenyloxycarbonyl 
group, a 2-methyl-2~propenyloxycarbonyl group, a 
2-butenyloxycarbonyl group, a l-methyl-2-butenyloxycarbonyl 
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group, a 2-methyl-2-butenyloxycarbonyl group and a 
3-methyl-2-butenyloxycarbony group; 

the C4 to C6 haloalkenyoxycarbonyl group includes, for example, 
a 3-chloro-2-propenyloxycarbonyl group, a 

3, 3-dichloro-2-propenyloxycarbonyl group, a 

3-chloro-2-butenyloxycarbonyl group, a 

3-bromo-2-propenyloxycarbonyl group , a 

3, 3-dibromo-2-propenyloxycarbonyl group and a 

3-bromo-2-butenyloxycarbonyl group; 

the halogen atom includes a fluorine atom, a chlorine atom, a 
bromine atom and an iodine atom. 

The halogen atom represented by R 4 and R 5 includes a fluorine 
atom, a chlorine atom, a bromine atom and an iodine atom; 
" the CI to C3 alkyl group includes a methyl group, an ethyl group, 
a propyl group and an isopropyl group; 

the CI to C3 alkoxy group includes a methoxy group, an ethoxy 
group, a propoxy group and an isopropoxy group; 
the CI to C3 haloalkyl group includes a trif luoromethyl group, 
a 2-fluoroethyl group, a 2, 2 , 2-trif luoroethyl group, a 
3, 3,3-trifluoropropyl group, a 2-chloroethyl group and a 
3-bromopropyl group; 

the CI to C3 haloalkoxy group includes a trif luoromethoxy group, 
a 2, 2, 2-trifluoroethoxy group and a 3, 3 , 3-trif luoropropoxy 
group . 

The. halogen atom represented by R 6 includes a fluorine atom, 
a chlorine atom, a bromine atom and an iodine atom. 
The halogen atom represented by R 7 includes a fluorine atom, 
a chlorine atom, a bromine atom and an iodine atom. 
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The ci to C5 alkylidene group represented by Q includes, for 
example, a methylene group, an ethylene group, a propylidene 
group, a buthylidene group, a butane-2-ylidene group, a 
pentane-2-ylidene group and a pentane-3-ylidene group. 

5 

The embodiments of the compound of the present invention 
are exemplified followings: 

the pyrazole compound wherein R 1 is a methyl group or an ethyl 
group in the formula (a) ; 
10 the pyrazole compound wherein R 1 is a methyl group or a 
trif luoromethyl group in the formula (a) ; 

the pyrazole compound wherein R 1 is a methyl group in the formula 
(a) ; 

" the pyrazole compound wherein R 2 is a methyl group in the formula 
15 (a); 

the pyrazole compound wherein R 3 is a hydrogen atom or a cyano 
group in the formula (a) ; 

the pyrazole compound wherein R 3 is a CI to C6 alkyl group, a 
C2 to C6 alkenyl group or a C2 to C6 alkynyl group in the formula 
20 (a) ; 

the pyrazole compound wherein R 3 is a CI to C6 haloalkyl group, 
a C2 to C6 haloalkenyl group or a C2 to C6 haloalkynyl group 
in the formula (a) ; 

the pyrazole compound, wherein R 3 is a CI to C6 alkyl group, a 
25 CI to C6 haloalkyl group or a C2 to C6 alkoxycarbonyl group in 
the formula (a) ; 

the pyrazole compound wherein R 3 is a C2 to C6 alkenyl group, 
a C2 to C6 haloalkenyl group, a C4 to C6 alkenyloxycarbonyl group 
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or a C4 to C6 haloalkenyloxycarbonyl group in the formula (a) ; 
the pyrazole compound wherein R 3 is a CI to C5 hydroxyalkyl group 
or a C2 to C6 alkoxyalkyl group in the formula (a); 
the pyrazole compound wherein R 3 is a C4 to C6 alkenyloxycarbonyl 
5 group or a C4 to C6 haloalkenyloxycarbonyl group in the formula 
(a); 

the pyrazole compound wherein m is an integer 0 in the formula 
(a); 

the pyrazole compound wherein n is an integer 0 in the formula 
10 (a); 

the pyrazole compound wherein R 6 is a chlorine atom in the formula 
(a) ; 

the pyrazole compound wherein R 6 and R 7 are chlorine atoms in 
the formula (a) ; 

15 

the pyrazole compound wherein R 3 is a CI to C6 alkyl group, a 
CI to C6 haloalkyl group, a C2 to C6 alkenyl group or a C2 to 
C6 alkynyl group in the formula (a) ; 

the pyrazole compound wherein R 3 is a halogen atom in the formula 
20 (a); 

the pyrazole compound wherein R 1 is a CI to C4 alkyl group or 
a trif luoromethyl group in the formula (a) ; 

the pyrazole compound wherein R 1 is a CI to C4 alkyl group or 
a trif luoromethyl group, and R 3 is a CI to C6 alkyl group, a 
25 CI to C6 haloalkyl group, a C2 to C6 alkenyl group or a C2 to 
C6 alkynyl group in the formula (a); 

the pyrazole compound wherein R 1 is a CI to C4 alkyl group or 
a trif luoromethyl group, and R 3 is a halogen atom in the formula 
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(a); 

the pyrazole compound wherein R 1 is a hydrogen atom in the formula 
(a); 

the pyrazole compound wherein R 1 is a hydrogen atom, R 3 is a 
CI to C6 alkyl group, a CI to C6 haloalkyl group, a C2 to C6 
alkenyl group or a C2 to C6 alkynyl group in the formula (a) ; 
the pyrazole compound wherein R 1 is a halogen atom, and R 3 is 
a halogen atom in the formula (a) ; 

the pyrazole compound wherein Q is an oxygen atom in the formula 
(a); 

the pyrazole compound wherein R 3 is a CI to C6 alkyl group, a 
CI to C6 haloalkyl group, a C2 to C6 alkenyl group or a C2 to 
C6 alkynyl group, and Q is an oxygen atom in the formula (a); 
the pyrazole compound wherein R 3 is a halogen atom, and Q is 
an oxygen atom in the formula (a) ; 

the pyrazole compound wherein R 1 is a CI to C4 alkyl group or 
a trif luoromethyl group, and Q is an oxygen atom in the formula 
(a) ; 

the pyrazole compound wherein R 1 is a CI to C4 alkyl group or 
a trif luoromethyl group, and R 3 is a CI to C6 alkyl group,, a 
CI to C6 haloalkyl group, a C2 to C6 alkenyl group or a C2 to 
C6 alkynyl group, and Q is an oxygen atom in the formula (a) / 
the pyrazole compound wherein R 1 is a CI to C4 alkyl group or 
a trif luoromethyl group, and R 3 is a halogen atom, and Q is an 
oxygen atom in the formula (a) ; 

the pyrazole compound wherein R 1 is a hydrogen atom, and Q is 
an oxygen atom in the formula (a); 
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the pyrazole compound wherein R 1 is a hydrogen atom,R 3 is a Cl 
to C6 alkyl group, a Cl to C6 haloalkyl group, a C2 to C6 alkenyl 
group or a C2 to C6 alkynyl group, and Q is an oxygen atom in 
the formula (a) ; 

5 the pyrazole compound wherein R 1 is a halogen atom, R 3 is a halogen 
atom, and Q is an oxygen atom in the formula (a); 

the pyrazole compound wherein Q is a sulfur atom or a Cl to C5 
alkylidene group in the formula (a) ; 
10 the pyrazole compound wherein R 3 is a Cl to C6 alkyl group, a 
Cl to C6 haloalkyl group, a C2 to C6 alkenyl group or a C2 to 
C6 alkynyl group, and Q is a sulfur atom or a Cl to C5 alkylidene 
group in the formula (a) ; 

the pyrazole compound wherein R 3 is a halogen atom, and Q is 
15 a sulfur atom or a Cl to C5 alkylidene group in the formula (a) ; 
the pyrazole compound wherein R 1 is a Cl to C4 alkyl group or 
a trif luoromethyl group, and Q is a sulfur atom or a Cl to C5 
alkylidene group in the formula (a) ; 

the pyrazole compound wherein R 1 is a Cl to C4 alkyl group or 
20 a trifluoromethyl group, and R 3 is a Cl to C6 alkyl group, a 
Cl to C6 haloalkyl group, a C2 to C6 alkenyl group or a C2 to 
C6 alkynyl group, and Q is a sulfur atom or a Cl to C5 alkylidene 
group in the formula (a) ; 

the pyrazole compound wherein R 1 is a Cl to C4 alkyl group or 
25 a trifluoromethyl group, and R 3 is a halogen atom, and Q is a 
sulfur atom or a Cl to C5 alkylidene group in the formula (a) ; 
the pyrazole compound wherein R 1 is a hydrogen atom, and Q is 
a sulfur atom or a Cl to C5 alkylidene group in the formula (a) ; 
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the pyrazole compound wherein R 1 is a hydrogen atom, R 3 is a 
CI to C6 alkyl group, a CI to C6 haloalkyl group, a C2 to C6 
alkenyl group or a C2 to C6 alkynyl group, and Q is a sulfur 
atom or a CI to C5 alkylidene group in the formula (a) ; 
5 the pyrazole compound wherein R 1 is a halogen atom, R 3 is a halogen 
atom, and Q is a sulfur atom or a CI to C5 alkylidene group in 
the formula (a) ; 



the pyrazole compound wherein R 1 is a methyl group or an ethyl 
10 group and R 2 is a methyl group in the formula (a) ; 

the pyrazole compound wherein R 1 is a methyl group or a 
trifluoromethyl group and R 2 is a methyl group in the formula 
(a) ; 

" the pyrazole compound wherein R 1 is a methyl group and R 2 is 
15 a methyl group in the formula (a) ; 

the pyrazole compound wherein R 1 is a methyl group or an ethyl 
group and R 6 is a chlorine atom in the. formula (a); 
the pyrazole compound wherein R 1 is a methyl group or a 
20 trifluoromethyl group and R 6 is a chlorine atom in the formula 
(a); 

the pyrazole compound wherein R 1 is a methyl group and R 6 is 
a chlorine atom in the formula (a) ; 

25 the pyrazole compound wherein R 1 is a methyl group or an ethyl 
group and R 6 and R 7 are chlorine atoms in the formula (a) ; 
the pyrazole compound wherein R 1 is a methyl group or a 
trifluoromethyl group and R 6 and R 7 are chlorine atoms in the 
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formula (a) ; 

' the pyrazole compound wherein R 1 is a methyl group and R 6 and 
R 7 are chlorine atoms in the formula (a) ; 

5 the pyrazole compound wherein R 1 is a methyl group or an ethyl 
group and Q is an oxygen atom in the formula (a) ; 
the pyrazole compound wherein R 1 is a mettfyl group or a 
trif luoromethyl group and Q is an oxygen atom in the formula 
(a); 

10 the pyrazole compound wherein R 1 is a methyl group and Q is an 
oxygen atom in the formula (a) ; 

the pyrazole compound wherein R 1 is a methyl group or an ethyl 
group, R 2 is a methyl group, and R 6 is a chlorine atom in the 
15 formula (a) ; 

the pyrazole compound wherein R 1 is a methyl group or a 
trif luoromethyl group, R 2 is a methyl group, and R 6 is a chlorine 
atom in the formula (a) ; 

the pyrazole compound wherein R 1 is a methyl group, R 2 is a methyl 
20 group, and R 6 is a chlorine atom in the formula (a); 

the pyrazole compound wherein R 1 is a methyl group or an ethyl 
group, R 2 is a methyl group, and R 6 and R 7 are chlorine atoms 
in the formula (a) ; 
25 the pyrazole compound wherein R 1 is a methyl group or a 
trif luoromethyl group, R 2 is a methyl group, and R 6 and R 7 are 
chlorine atoms in the formula (a) ; 

the pyrazole compound wherein R 1 is a methyl group, R 2 is a methyl 



WO 2005/075433 PCT/JP2005/001309 

14 

group, and R 6 and R 7 are chlorine atoms in the formula (a); 



the pyrazole compound wherein R 1 is a methyl group or an ethyl 
group, R 2 is a methyl group, and Q is an oxygen atom in the formula 
(a) ; 

the pyrazole compound wherein R 1 is a methyl group or a 
trifluoromethyl group, R 2 is a methyl group, and Q is an oxygen 
atom in the formula (a) ; 

the pyrazole compound wherein R 1 is a methyl group, R 2 is a methyl 
group, and Q is an oxygen atom in the formula (a) ; 

the pyrazole compound wherein R 1 is a methyl group or an ethyl 
group, R 2 is a methyl group, m is an integer 0 and n is an integer 
O.in the formula (a); 
15 the pyrazole compound wherein R 1 is a methyl group or a 
trifluoromethyl group, R 2 is a methyl group, m is an integer 
0 and n is an integer 0 in the formula (a) ; 

the pyrazole compound wherein R 1 is a methyl group, R 2 is a methyl 
group, m is an integer 0 and n is an integer 0 in the formula 
20 (a) ; 

the pyrazole compound wherein R 1 is a methyl group or an ethyl 
group, R 2 is a methyl group, m is an integer 0, n is an integer 
0 and R 6 is a chlorine atom in the formula (a) ; 
25 the pyrazole compound wherein R 1 is a methyl group or a 
trifluoromethyl group, R 2 is a methyl group, m is an integer 
0, n is an integer 0 and R 6 is a chlorine atom in the formula 
(a) ; 



5 



10 
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the pyrazole compound wherein R 1 is a methyl group, R 2 is a methyl 
group, m is an integer 0, n is an integer 0 and R 6 is a chlorine 
atom in the formula (a) ; 

the pyrazole compound wherein R 1 is a methyl group or an ethyl 
group, R 2 is a. methyl group, m is an integer 0, n is an integer 
0 and Q is an oxygen atom in the formula (a); 
the pyrazole compound wherein R 1 is a methyl group or a 
trifluoromethyl group, R 2 is a methyl group, m is an integer 
0, n is an integer 0 and Q is an oxygen atom in the formula (a) ; 
the pyrazole compound wherein R 1 is a methyl group, R 2 is a methyl 
group, m is an integer 0, n is an integer 0 and Q is an oxygen 
atom in the formula (a) ; 

the pyrazole compound wherein m is an integer 0 and n is an integer 
0 in the formula (a) ; 

the pyrazole compound wherein m is an integer 0, n is an integer 

0 and R 6 is a chlorine atom in the formula (a) ; 

the pyrazole compound wherein m is an integer 0, n is an integer 

0 and R 6 and R 7 are chlorine atoms in the formula (a) ; 

the pyrazole compound wherein m is an integer 0, n is an integer 

0 and Q is an oxygen atom in the formula (a) ; . 

the pyrazole compound wherein R 1 is a CI to C4 alkyl group or 
a tif luoromethyl group, R 3 is a hydrogen atom, a CI to C6 alkyl 
group, a CI to C6 haloalkyl group, a C2 to C6 alkenyl group, 
a C2 to C6 haloalkenyl group, a C2 to C6 alkynyl group, a C2 
to C6 haloalkynyl group, a CI to C5 hydroxyalkyl group, a C2 
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to C6 alkoxyalkyl group, a C2 to C6 alkoxycarbonyl group, a C4 
to C6 alkenyloxycarbonyl group, a C4 to C6 haloalkenyloxycarbonyl 
group or a cyano group and Q is an oxygen atom in the formula 
(a) ; 

5 the pyrazole compound wherein R 1 is a methyl group or an ethyl 
group, R 3 is a hydrogen atom, a CI to C6 alkyl group, a CI to 
C6 haloalkyl group, a C2 to C6 alkenyl group, a C2 to C6 haloalkenyl 
group, a C2 to C6 alkynyl group, a C2 to C6 haloalkynyl group, 
a CI to C5 hydroxyalkyl group, a C2 to C6 alkoxyalkyl group, 
10 a C2 to C6 alkoxycarbonyl group, a C4 to C6 alkenyloxycarbonyl 
group, a C4 to C6. haloalkenyloxycarbonyl group or a cyano group 
and Q is an oxygen atom in the formula (a) ; 

the pyrazole compound wherein R 1 is a methyl group or a 
trif loromethyl group, R 3 is a hydrogen atom, a CI to C6 alkyl 
15 group, a CI to C6 haloalkyl group, a C2 to C6 alkenyl group, 
a C2 to C6 haloalkenyl group, a C2 to C6 alkynyl group, a C2 
to C6 haloalkynyl group, a CI to C5 hydroxyalkyl group, a C2 
. to C6 alkoxyalkyl group, a C2 to C6 alkoxycarbonyl group, a C4 
to C6 alkenyloxycarbonyl group, a C4 to C6 haloalkenyloxycarbonyl 
20 group or a cyano group and Q is an oxygen atom in the formula 
(a); 

the pyrazole compound wherein R 1 is amethyl group, R 3 is a hydrogen 
atom, a CI to C6 alkyl group, a CI to C6 haloalkyl group, a C2 
to C6 alkenyl group, a C2 to C6 haloalkenyl group, a C2 to C6 
25 alkynyl group, aC2 toC6 haloalkynyl group, a CI toC5 hydroxyalkyl 
group, a C2 to C6 alkoxyalkyl group, a C2 to C6 alkoxycarbonyl 
group, a C4 to C6 alkenyloxycarbonyl group, a C4 to C6 
haloalkenyloxycarbonyl group or a cyano group and Q is an oxygen 
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atom in the formula (a) ; 

the pyrazole compound wherein R 1 is a methyl group, or an ethyl 
group, R 3 is a CI to C6 alkyl group, a CI to C6 haloalkyl group, 
a C2 to C6 alkenyl group, a C2 to C6 alkyhyl group and Q is an 
5 oxygen atom in the formula (a) ; 

the pyrazole compound wherein R 1 is a methyl group or a 
trif luoromethyl group, R 3 is a Cl to C6 alkyl group, a CI to 
C6 haloalkyl group, a C2 to C6 alkenyl group, a C2 to C6 alkynyl 
group and Q is an oxygen atom in the formula (a); 
10 the pyrazole compound wherein R 1 is a methyl group, R 3 is a Cl 
to C6 alkyl group, a Cl to C6 haloalkyl group, a C2 to C6 alkenyl 
group, a C2 to C6 alkynyl group and Q is an oxygen atom in the 
formula (a) ; 

the pyrazole compound wherein R 1 is a Cl to C4 alkyl group or 
15 a trifluoromethyl group, R 3 is a Cl to C6 alkyl group, a Cl to 
C6 haloalkyl group, a C2 to C6 alkenyl group, a C2 to C6 alkynyl 
group and Q is an oxygen atom in the formula (a); 

the pyrazole compound wherein R 1 is a Cl to C4 alkyl group or 
20 a tif luoromethyl group, R 2 is a methyl group, R 3 is a hydrogen 
atom, a Cl to C6 alkyl group, a.Cl to C6 haloalkyl group, a C2 
to C6 alkenyl group, a C2 to C6 haloalkenyl group, a C2 to C6 
alkynyl group, a C2 to C6 haloalkynyl group, a Cl to C5 hydroxyalkyl 
group, a C2 to C6 alkoxyalkyl group, a C2 to C6 alkoxycarbonyl 
25 group, a C4 to C6 alkenyloxycarbonyl group, a C4 to C6 
haloalkenyloxycarbonyl group or a cyano group and Q is an oxygen 
atom in the formula (a) ; 

the pyrazole compound wherein R 1 is a Cl to C4 alkyl group or 
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a tif luoromethyl group, R 3 is a hydrogen atom, a CI to C6 alkyl 
group, a CI to C6 haloalkyl group, a C2 to C6 alkenyl group, 
a C2 to C6 haloalkenyl group, a C2 to C6 alkynyl group, a C2 
to C6 haloalkynyl group, a CI to C5 hydroxyalkyl group, a C2 
5 to C6 alkoxyalkyl group, a C2 to C6 alkoxycarbonyl group, a C4 
to C6 alkenyloxycarbonyl group, a C4 to C6 haloalkenyloxycarbonyl 
group or a cyano group, m is an integer 0, n is an integer 0 
and Q is an oxygen atom in the formula (a) ; 

10 the pyrazole compound wherein R 1 is a CI to C4 alkyl group or 
a tif luoromethyl group, R 3 is a hydrogen atom, a CI to C6 alkyl 
group, a CI to C6 haloalkyl group, a C2 to C6 alkenyl group, 
a C2 to C6 haloalkenyl group, a C2 to C6 alkynyl group, a C2 
'to C6 haloalkynyl group, a CI to C5 hydroxyalkyl group, a C2 

15 to C6 alkoxyalkyl group, a C2 to C6 alkoxycarbonyl group, a C4 
to C6 alkenyloxycarbonyl group, a C4 to C6 haloalkenyloxycarbonyl 
group or a cyano group, R 6 is a chlorine atom and Q is an oxygen 
atom in the formula (a) ; 

the pyrazole compound wherein R 1 is a CI to C4 alkyl group or 
20 a tif luoromethyl group, R 3 is a hydrogen atom, a CI to C6 alkyl 
group, a CI to C6 haloalkyl group, a C2 to C6 alkenyl group, 
a C2 to C6 haloalkenyl group, a C2 to C6 alkynyl group, a C2 
to C6 haloalkynyl group, a CI to C5 hydroxyalkyl group, a C2 
to C6 alkoxyalkyl group, a C2 to C6 alkoxycarbonyl group, a C4 
25 to C6 alkenyloxycarbonyl group, a C4 to C6 haloalkenyloxycarbonyl 
group or a cyano group, R 6 is a chlorine atom, R 7 is a chlorine 
atom and Q is an oxygen atom in the formula (a) ; 
the pyrazole compound wherein R 1 is a CI to C4 alkyl group or 
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a tifluoromethyl group, R 3 is a hydrogen atom, a CI to C6 alkyl 
group, a CI to C6 haloalkyl group, a C2 to C6 alkenyl group, 
a C2 to C6 haloalkenyl group, a C2 to C6 alkynyl group, a C2 
to C6 haloalkynyl group, a CI to C5 hydroxyalkyl group, a C2 
to C6 alkoxyalkyl group, a C2 to C6 alkoxycarbonyl group, a C4 
to C6 alkenyloxycarbonyl group, a C4 to C6 haloalkenyloxycarbonyl 
group or a cyano group, m is an integer 0, n is an integer 0, 
R 6 is a chlorine atom, R 7 is a chlorine atom and Q is an oxygen 
atom in the formula (a) ; 

the pyrazole compound wherein R 1 is a methyl group, R 3 is a CI 
to C6 alkyl group, a CI to C6 haloalkyl group, a C2 to C6 alkenyl 
group or a C2 to C6 alkynyl group, m is an integer 0, n is an 
integer 0 and Q is an oxygen atom in the formula (a); 
the pyrazole compound wherein R 1 is a methyl group, R 3 is a CI 
to C6 alkyl group, a CI to C6 haloalkyl group, a C2 to C6 alkenyl 
group or a C2 to C6 alkynyl group, R 6 is a chlorine atom, R 7 
is a chlorine atom and Q is an oxygen atom in the formula (a) ; 
the pyrazole compound wherein R 1 is a methyl group, R 3 is a CI 
to C6 alkyl group, a CI to C6 haloalkyl group, a C2 to C6 alkenyl 
group or a C2 to C6 alkynyl group, m is an integer 0, n is an 
integer 0, R 6 is a chlorine atom, R 7 is a chlorine atom and Q 
is an oxygen atom in the formula (a) . 

The embodiments of the intermediate compound of the 
present invention are exemplified followings: 
the compound wherein R 8 is a hydrogen atom, a Cl to C6 alkyl 
group, a Cl to C6 haloalkyl group, a C2 to C6 alkenyl group, 
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a C2 to C6 haloalkenyl group, a C2 to C6 alkynyl group, a C2 
to C6 haloalkynyl group, a CI to C5 hydroxyalkyl group, a C2 
to C6 alkoxyalkyl group, a C2 to C6 alkoxycarbonyl group, a C4 
to C6 alkenyloxycarbonyl group, a C4 to C6 haloalkenyloxycarbonyl 
group or a cyano group in the formula (b) ; 

the compound wherein R 8 is a CI to C6 alkyl group, a C2 to C6 
alkenyl group or a C2 to C6 alkynyl group in the formula (b) ; 
the compound wherein R B is a CI to C6 haloalkyl group, a C2 to 
C6 haloalkenyl group or a C2 to C6 haloalkynyl group in the formula 
(b) ; 

the compound wherein R 8 is a CI to C6 alkyl group, a CI to C6 
haloalkyl group or a C2 to C6 alkoxycarbonyl group in the formula 
(b); 

the compound wherein R 8 is a C2 to C6 alkenyl group, a C2 to 
C6 haloalkenyl group, a C4 to C6 alkenyloxycarbonyl group or 
a C4 to C6 haloalkenyloxycarbonyl group in the formula (b) ; 
the compound wherein R 8 is a carbxyl group in the formula (b) ; 
the compound wherein Q is an oxygen atom in the formula (b) ; 
the compound wherein R 1 is a CI to C4 alkyl group or a tif luoromethyl 
group, R 8 is a hydrogen atom, a CI to C6 alkyl group, a CI to 
C6 haloalkyl group, a C2 to C6 alkenyl group, a C2 to C6 haloalkenyl 
group, a C2 to C6 alkynyl group, a C2 to C6 haloalkynyl group, 
a CI to C5 hydroxyalkyl group, a C2 to C6 alkoxyalkyl group, 
a C2 to C6 alkoxycarbonyl group, a C4 to C6 alkenyloxycarbonyl 
group, a C4 to C6 haloalkenyloxycarbonyl group a carboxyl group 
or a cyano group and Q is an oxygen atom in the formula (b) ; 
the compound wherein R 1 is a CI to C4 alkyl group or a tif luoromethyl 
group, R 8 is a hydrogen atom, a CI to C6 alkyl group, a CI to 
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C6 haloalkyl group, a C2 to C6 alkenyl group, a C2 to C6 haloalkenyl 
group, a C2 to C6 alkynyl group, a C2 to C6 haloalkynyl group, 
a CI to C5 hydroxyalkyl group, a C2 to C6 alkoxyalkyl group, 
a C2 to C6 alkoxycarbonyl group, a C4 to C6 alkenyloxycarbonyl 
group, a C4 to C6 haloalkenyloxycarbonyl group or a cyano group 
and Q is an oxygen atom in the formula (b) ; 

the compound wherein R 1 is a CI to C4 alkyl group or a tif luoromethyl 
group, R 8 is a carboxyl group and Q is an oxygen atom in the 
formula (b) ; 

the compound wherein R 1 is a CI to C4 alkyl group or a tif luoromethyl 
group, R 8 is a CI to C6 alkyl group, a C2 to C6 alkenyl group 
or a C2 to C6 alkynyl group and Q is an oxygen atom in the formula 
(b) ; 

' the compound wherein R 1 is a CI to C4 alkyl group or a ti f luoromethyl 
group, R 8 is CI to C6 haloalkyl group, C2 to C6 haloalkenyl group 
or a C2 to C6 haloalkynyl group and Q is an oxygen atom in the 
formula (b) ; 

the compound wherein R 1 is a CI to C4 alkyl group or a tif luoromethyl 
group, R 8 is a CI to C6 alkyl group, a CI to C6 haloalkyl group 
or a C2 to C6 alkoxycarbonyl group and Q is an oxygen atom in 
the formula (b) ; 

the compound wherein R 1 is a CI to C4 alkyl group or a tif luoromethyl 
group, R 8 is a C2 to C6 alkenyl group, a C2 to C6 haloalkenyl 
group, a C4 to C6 alkenyloxycarbonyl group or a C4 to C6 
haloalkenyloxycarbonyl group and Q is an oxygen atom in the 
formula (b) . 



The compound of the present invention can be produced 
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by the following method such as Production Method 1 to Production 
Method 8. 

Production Method 1 

A method of carrying out a reaction of the inetrmediate 
compound of the present invention, which is shown by the formula 
(b-x) : 




(b-x) 



wherein R 1 represents a hydrogen atom, a CI to C4 alkyl group 

or a tifluoromethyl group, 

R 2 represents a CI to C4 alkyl group, 

R 3 represents a hydrogen atom, a CI to C6 alkyl group, a Cl to 
C6 haloalkyl group, a C2 to C6 alkenyl group, a C2 to C6 haloalkenyl 
group, a C2 to C6 alkynyl group, a C2 to C6 haloalkynyl group, 
a Cl to C5 hydroxyalkyl group, a C2 to C6 alkoxyalkyl group, 
a C2 to C6 alkoxycarbonyl group, a C4 to C6 alkenyloxycarbonyl 
group, a C4 to C6 haloalkenyloxycarbonyl group, a halogen atom 
or a cyano group, 

R 4 represents a halogen atom, a Cl to C3 alkyl group, a Cl to 
C3 alkoxy group, a Cl to C3 haloalkyl group or a Cl to C3 haloalkoxy 
group, 

m represents an integer of 0 to 4 and when m is an integer of 
2 to 4, each of R 4 s may be the same or different, 
R 5 represents a halogen atom, a Cl to C3 alkyl group, a Cl to 
C3 alkoxy group, a Cl to C3 haloalkyl group or a Cl to C3 haloalkoxy 
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group , 

n represents an integer of 0 to 4 and when n is an integer of 
2 to 4, each of R 5 s may be the same or different; 
and the compound shown by the formula (c) 
L-CH 2 CH=C(R 6 ) (R 7 ) (c) 

wherein each of R 6 and R 7 maybe the same or different and represents 
a hydrogen atom, a halogen atom or a methyl group, and L represents 
a halogen atom (such as a chlorine atom or bromine atom), 
methanesulfonyloxy group, benzensulf onyloxy group or 
toluenesulf onyloxy group - 

The reaction is carried out in the presence of a base 
usually in a solvent. 

Examples of the solvents used for the reaction include 
" ketones such as acetone, methyl ethyl ketone and so on; aromatic 
hydrocarbons such as benzene, toluene, xylene and so on; 
aliphatic hydrocarbons such as hexane, heptane and so on; ethers 
such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 
1,2-dimethoxyethane, 1 , 2-diethoxyethane and so on; halogenated 
hydrocarbons such as chlorobenzene, dichlorobenzene and so on; 
amides such as N, N-dimethylf ormamide, N, N-diethylacetamide and 
so on; nitriles such as acetonitrile and so on; 
dimethylsulf oxide; and the mixture thereof. 

Examples of the bases used for the reaction include 
inorganic bases such as hydroxides of alkali metal or alkaline 
earth metal (sodium hydroxide, potassium hydroxide, calcium 
hydroxide and so on) , hydrides of alkali metal or alkaline earth 
metal (sodium hydride, potassium hydride, calcium hydride and 
soon), carbonates of alkali metal or alkaline earth metal (sodium 
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carbonate, potassium carbonate and so on) ; and organic bases 
such as triethylamine and so on. 

The amount of the reagents to be used in the reaction 
is usually 1 to 3 moles of the compound shown by the formula 
(c) and 1 to 3 moles of the base based on one mole of the compound 
shown by the. formula (b-x) . The reaction temperature is usually 
in the range of -78 to 150 °C, and the reaction period is usually 
in the range of 0.1 to 24 hours. 

After the reaction, the compound of the present invention 
can be isolated, . for example, by subjecting the reaction mixture 
to post-treatment, such as the reaction mixture is poured into 
water, extracted with an organic solvent, the organic layer is 
dried and concentrated and the like. 

The isolated compound of the present invention can be purified 
by a technique such as chromatography, recrystallization and 
the like. 

Production Method 2 

A production method of the compound of the present 
invention, wherein R 3 is a cyano group. 

The compound of the present invention, which is shown 
by the formula (d) : 




wherein R 1 , R 2 , R 4 , R 5 , R 6 , R 7 , Q, m and n have the same meaning 
as described above; 

can be produced by dehydration reaction of the compound shown 
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by the formula (e) : 
R 1 /=NOH 

^(^0-<Q-QhQ-0-CH 2 CH=C(R 6 )(R 7 ) (e) 

R 2 (R 4 ) m (R 5 ) n 
wherein R 1 , R 2 , R 4 , R 5 , R 6 , R 7 , Q, m and n have the same meaning 

as described above. 
5 The reaction is carried out in the presence of a 

dehydration agent, and without a solvent or in a solvent. 

Examples of the solvents used for the reaction include 
ketones such as acetone, methyl ethyl ketone and so on; aromatic 
hydrocarbons such as benzene, toluene, xylene and so on; 
10 aliphatic hydrocarbons such as hexane, heptane and so on; ethers 
such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 
1, 2-dimethoxyethane, 1, 2-diethoxyethane and so on; halogenated 
hydrocarbons such as chlorobenzene, dichlorobenzene and so on; 
amides such as N, N-dimethylf ormamide, N, N-diethylacetamide and 
15 so on; nitriles such as acetonitrile and so on; 
dimethylsulf oxide; and the mixture thereof. 

Examples of the dehydration agents used for the reaction 
include acid anhydrides such as acetic anhydride and so on. 

The amount of the. dehydration agent to be used in the 
20 reaction is usually 1 mole to excess amount based on one mole 
of the compound shown by the formula (e) . In case of excess 
amount of dehydration agent based on the compound shown by the 
formula (e) , a solvent may be needless. 

The reaction temperature is usually in the range of -78 
25 to 150 °C, and the reaction period is usually in the range of 
0.1 to 24 hours. 



WO 2005/075433 PCT/JP2005/001309 

26 

After the reaction, the compound shown by the formula 
(d) can be isolated, for example, by subjecting the reaction 
mixture to ordinary post-treatment, such as the reaction mixture 
is poured into water, extracted with an organic solvent, the 
organic layer is dried and concentrated and the like. The 
isolated compound shown by the formula (d) can be purified by 
a technique such as chromatography, recrystallization and the 
like . 



Production Method 3 

A production method of the compound of the present 
invention, wherein R 3 is a group of the formula 
CHR 9 OH 

wherein R 9 is a hydrogen atom or a CI to C4 alkyl group. 

The compound of the present invention, which is shown 
by the formula (f ) : 




wherein R 1 , R 2 , R 4 , R 5 , R 6 , R 7 r R 9 / Q, m and n have the same meaning 
as described above; 

can be produced by reduction reaction of the compound shown by 
the formula (g) : 
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wherein R 1 , R 2 , R 4 , R 5 , R 6 , R 7 , R 9 , Q, m and n have the same meaning 
as described above. 

The reaction is carried out in the presence of a reductant 
usually in a solvent. 
5 Examples of the reductants used for the reaction include 

sodium borohydride and so on. 

Examples of the solvents used for the reaction include 
organic solvents selected from alchols such as methanol , ethanol 
and so on; aromatic hydrocarbons such as benzene, toluene, xylene 
10 and so on; aliphatic hydrocarbons such as hexane, heptane and 
soon; ethers such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 
1, 2-dimethoxyethane, 1 , 2-diethoxyethane and so on; halogenated 
hydrocarbons such as dichloromethane, chloroform, 
1, 2-dichloroethane, chlorobenzene, dichlorobenzene and so on; 
15 the mixture thereof; and. the mixture of water and an organic 
solvent described above. 

The reaction temperature is usually in the range of -78 
to 150 °C, and the reaction period is usually in the range of 
0.1 to 24 hours. 

20 The amount of the reductant to be used in the reaction 

is, although it is various depend on the reductant to be used, 
usually 0.25 to 3 moles based on one mole of the compound shown 
by the formula (g) . 

After the reaction, the compound shown by the formula 

25 (f) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment, such as the reaction mixture is poured 
into water, extracted with an organic solvent , the organic layer 
is dried and concentrated and the like. The isolated compound 
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shown by the formula (f) can be purified by a technique such 
as chromatography, recrystallization and the like. 

Production Method 4 

A production method of the compound of the present 
invention, wherein R 3 is a group of the formula 
CHR 9 OR 10 

wherein R 9 is the same meaning as described above, R 10 is a CI 
to C5 alkyl group. 

The compound of the present invention, which is shown 
by the formula (h) : 




wherein R 1 , R 2 , R 4 , R 5 , R 6 , R 7 , r 9 ,r 10 , q, m and n have the same 
meaning as described above; 

can be produced by the reaction of the compound shown by the 

formula (g) with the compound shown by the formula 

R 10 OH 

wherein R 10 have the same meaning as described above; 
in the presence of an acid and reductant. 

The reaction is carried out in a solvent or without a 
solvent. 

Examples of the solvents used for the reaction include 
organic solvents selected from aromatic hydrocarbons such as 
benzene, toluene, xylene and so on; aliphatic hydrocarbons such 
as hexane, heptane and so on; ethers such as diethyl ether, 
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tetrahydrofuran, 1, 4-dioxane, 1 , 2-dimethoxyethane, 

1, 2-diethoxyethane and so on; halogenated hydrocarbons such as 
dichloromethane, chloroform, 1 , 2-dichloroethane, 

chlorobenzene, dichlorobenzene and so on; the mixture thereof; 
5 and an mixture of water and the organic solvent described above . 

Examples of the reductant used for the reaction include 
sodium borohydride and triethylsilane . 

Examples of the acid used for the reaction include 
inorganic acid such as hydrochloric acid, sulfuric acid and so 
10 on; organic acid such as acetic acid, trif luoroacetic acid snd 
so on. 

The amount of reagents to be used in the reaction is usually 
1 mole to excess amount of the reductant and 1 mole to excess 
" amount of the alcohol compound shown by the formula 
15 R 10 OH 

based on one mole of the compound shown by the formula (g) . 

The reaction temperature is usually in the range of -78 
to 150 °C, and the reaction period is usually in the range of 
0.1 to 24 hours. 

20 After the reaction, the compound shown by the formula 

(h) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment, such as the reaction mixture is poured 
into water, extracted with an organic solvent , the organic layer 
is dried and concentrated and the like. The isolated compound 

25 shown by the formula (h) can be purified by a technique such 
as chromatography, recrystallization and the like. 

Production Method 5 
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A production method of the compound of the present 
invention, wherein R 3 is a group of the formula 
r 9 C=C(R 12 ) (R 13 ) 

wherein R 9 is the same meaning as described above, each R 12 and 
R 13 is a hydrogen atom or an alkyl group. 

The compound of the present invention, which is shown 
by the formula (k) : 




wherein R 1 , R 2 , R 4 , R 5 , R 6 , R 7 , R 9 ,R 10 ,R 12 , R 13 , Q, rn and n have 
the same meaning as described above; 

can be produced by the reaction of the compound shown by the 
formula (g) with phosphorus ylide compound shown by the formula 
(P) 

(R 12 ) (R 13 )C=P(C 6 H 5 )3 ' (P) 

wherein R 12 and R 13 have the same meaning as described above. 

The reaction is usually carried out in a solvent. 

Examples of the solvents used for the reaction include 
ethers such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 
1, 2-dimethoxyethane, 1 , 2-diethoxyethane and so on; halogenated 
hydrocarbons such as chlorobenzene, dichlorobenzene and so on; 
amides such as N, N-dimethylf ormaide , N, N-dimethylacetamide; 
nitriles such as acetnitrile; dimethylsulf oxide and the mixture 
thereof. 

The amount of the phosphorus ylide compound shown by the 
formula (p) to be used in the reaction is usually 1 to 3 moles 
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based on one mole of the compound shown by the formula (g) . 

The reaction temperature is usually in the range of -78 
to 150 "C, and the reaction period is usually in the range of 

0. 1 to 24 hours. 

5 After the reaction, the compound shown by the formula 

(k) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment, such as the reactionmixture is poured 
into water, extracted with an organic solvent, the organic layer 
is dried and concentrated and the like. The isolated compound 
10 shown by the formula (k) can be purified by a technique such 
as chromatography, recrystallization and the like. 

The phosphorus ylide compound by the formula (p) can 
"be produced by the reaction of the compound shown by the formula 
15 (r) 

(R 12 ) (R 13 )CHP (C 6 H 5 ) 3 Z (r) 

wherein R 12 and R 13 have the same meaning as described above, 
Z represents a halogen atom such as a iodine atom or a bromine 
atom; 
20 with a base. 

The reaction is usually carried out in a solvent. 

Examples of the solvents used for the reaction include 
ethers such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 

1, 2-dimethoxyethane, 1, 2-diethoxyethane and so on; halogenated 
25 hydrocarbons such as chlorobenzene, dichlorobenzene and so on; 

amides such as N, N-dimethylf ormaide, N,N-dimethylacetamide; 
nitriles such as acetnitrile; dimethylsulf oxide and the mixture 
thereof. 
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Example of the bases used for the reaction include hydrides 
of alkali metal such as sodium hydride and so on; organoalkaline 
metal compound such as n-butyllithium and so on. 

The amount of the base to be used in the reaction is usually 
1 to 3 moles based on one mole of the compound shown by the formula 
(r). 

The reaction temperature is usually in the range of -78 
to 150 °C, and the reaction period is usually in the range of 
0.1 to 2 4 hours. 

The produced phosphorus ylide compound can be used to 
the reaction of Production Method 5 without isolation and 
purification . 

'Production Method 6 

A production method of the compound of the present 
invention, wherein R 3 is a guoyp of the formula 
C=CR 9 

wherein R 9 is the same meaning as described above. 

The compound of the present invention, which is shown 
by the formula (q) : 
R 1 C=CR 9 

^V-O-^7V* Q ^f~V 0CH 2CH= (q) 
N \= =/ \=|=/ 

R 2 (R 4 )m (R 5 ) n 

wherein R 1 , R 2 , R 4 , R 5 , R 6 , R 7 , R 9 , Q, m and n have the same meaning 
as described above ; 

can be produced by the reaction of the compound shown by the 
formula (g) with lithium salt of trimethylsilyldiazomethane . 
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The reaction is usually carried out in a solvent. 
Examples of the solvents used for the reaction include 
aromatic hydrocarbons such as benzene, toluene, xylene and so 
on; aliphatic hydrocarbons such as hexane, heptane and so on; 
5 ethers such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 
1, 2-dirnethoxyethane, 1 , 2-diethoxyethane and so on; and the 
mixture thereof. 

The amount of the lithium salt of 
trimethylsilyldiazomethane to be used in the reaction is usually 
10 1 to 3 moles based on one mole of the compound shown by the formula 
(g). 

The reaction temperature is usually in the range of -78 
to 150 °C, and the reaction period is usually in the range of 
*0 . 1 to 24 hours . 

15 After the reaction, the compound shown by the formula 

(q) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment , such as the reaction mixture is poured 
into water, extracted with an organic solvent , the organic layer 
is dried and concentrated and the like. The isolated compound 

20 shown by the formula (q) can be purified by a technique such 
as chromatography, recrystallization and the like. 

Production Method 7 

A production method of the compound of the present 
25 invention, wherein R 3 is a group of the formula 
CF 2 R 9 

wherein R 9 is the same meaning as described above. 

The compound of the present invention, which is shown 
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by the formula (Z) : 
R 1 CF 2 R 9 

V (R 4 )m (R 5 ) n 

wherein R 1 , R 2 ,.R 4 , R 5 , R 6 , R 7 , R 9 , Q, m and n have the same meaning 
as described above; 

can be produced by the reaction of the compound shown by the 
formula (g) with fluorination reagent agent such as 
(dimethylamino) sulfur trifluoride. 

The reaction is usually carried out in a solvent. 

Examples of the solvents used for the reaction include 
aromatic hydrocarbons such as benzene, toluene, xylene and so 
.. on; aliphatic hydrocarbons such as hexane, heptane and so on; 
ethers such as diethyl ether, tetrahydrofuran, 1,4-dioxane, 
1,2-dimethoxyethane, 1 , 2-diethoxyethane and so on; halogenated 
hydrocarbons such as dichloromethane, chloroform, 
1,2-dichloroethane, chlorobenzene, dichlorobenzene and so on; 
nitriles such as acetonitrile and so on; and the mixture thereof . 

The amount of the f luorinating reagent to be used in the 
reaction is usually 1 to 3 moles based on one mole of the compound 
shown by the formula (g) . 

The reaction temperature is usually in the range of -78 
to 150 °C, and the reaction period is usually in the range of 
0.1 to 24 hours. 

After the reaction, the compound shown by the formula 
(z) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment, such as the reaction mixture is poured 
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into water, extracted with an organic solvent, the organic layer 
is dried and concentrated and the like. The isolated compound 
shown by the formula (z) can be purified by a technique such 
as chromatography , recrystallization and the like. 

Production Method 8 

A production method of the compound of the present 
invention, wherein R 3 is a group of the formula 
COOCH 2 CH=C(R 6 ) (R 7 ) 

wherein R 6 and R 7 is the same meaning as described above. 

The compound of the present invention, which is shown 
by the formula (aa) : 
r1 COOCH 2 CH=C(R 6 )(R 7 ) 

R 2 (R 4 )m (R 5 ) n 

wherein R 1 , R 2 , R 4 , R 5 , R 6 , R 7 , m and n have the same meaning as 
described above, ' 

can be produced by the reaction of the compound shown by the 

formula (ab) 

R 1 COOH _ 

R 2 (R 4 )m (R 5 ) n 

wherein R 1 , R 2 , R 4 , R 5 / m and n have the same meaning as described 
above ; 

with a compound shown by the formula (c) in the presence of a 
base . 

The reaction is carried out in the presence of a base 
usually in a solvent. 
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Examples of the solvents used for the reaction include 
ketones such as acetone, methyl ethyl ketone and so on; aromatic 
hydrocarbons such as benzene, toluene, xylene and so on; 
aliphatic hydrocarbons such as hexane, heptane and so on; ethers 
5 such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 
1, 2-dimethoxyethane, 1,2-diethoxyethane and so on; halogenated 
hydrocarbons such as chlorobenzene, dichlorobenzene and so on; 
amides such as N,N-dimethylformamide, N, N-diethylacetamide and 
so on; nitriles such as acetonitrile and so on; 
10 dimethylsulf oxide; and the mixture thereof. 

Examples of the bases used for the reaction include 
inorganic bases such as hydroxides of alkali metal or alkaline 
earth metal (sodium hydroxide, potassium hydroxide, calcium 
hydroxide and so on), carbonates of alkali metal or alkaline 
15 earth metal (sodium carbonate, potassium carbonate and so on) ; 
and organic bases such as triethylamine and so on. 

The amount of the reagents to be used in the reaction 
is usually 2 to 4 moles of the compound shown by the formula 
(c) and 2 to 5 moles of the base based on one mole of the compound 
20 shown by the formula (ab) . The reaction temperature is usually 
in the range of -78 to 150 °C, and the reaction period is usually 
in the range of 0.1 to 24 hours. 

After the reaction, the compound shown by the formula 
(aa) can be isolated, for example, by subjecting the reaction 
25 mixture to post-treatment, such as the reaction mixture is poured 
into water, extracted with an organic solvent , the organic layer 
is dried and concentrated and the like. 

The isolated compound shown by the formula (aa) can be 
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Next, the intermediate compound of the present invention 
are described following. 

The intermediate compound of the present invention shown 
by the formula (b) can be produced, for example, by the reaction 
of the compound shown by the formula (s) : 

(s) 

wherein R 1 , R 2 and R 8 have the same meaning as (described above; 
with the compound shown by the formula (t) : 

H0_H Cp^ Q "O > ~ 0H (t) 

(R 4 )m (R 5 ) n 

wherein R 4 , R 5 , Q, m and n have the same meaning as described 
above . 

The reaction is carried out in the presence of a base 
usually in a solvent. 

Examples of the solvents used for the reaction include 
aromatic hydrocarbons such as toluene, xylene and so on; 
aliphatic hydrocarbons such as hexane, heptane and so on; ethers 
such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 
1, 2-dimethoxyethane, 1 , 2-diethoxyethane and so on; amides such 
as N,N-dimethylformamide, N, N.-diethylacetamide and so on; 
dimethylsulfoxide; and the mixture thereof. 

Examples of the bases used for the reaction include 
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purified by a technique such 
recrystallization and the like. 
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inorganic bases such as hydroxides of alkali metal or alkaline 
earth metal (sodium hydroxide, potassium hydroxide, calcium 
hydroxide and so on) , hydrides of alkali metal or alkaline earth 
metal (sodium hydride, potassium hydride, calcium hydride and 
5 soon), carbonates of alkali metal or alkaline earthmetal (sodium 
carbonate, potassium carbonate and so on); and organic bases 
such as triethylamine and so on. 

The amount of the reagents to be used in the reaction 
is usually 0.5 to 3 moles of the compound shown by the formula 
10 (t) and 1 to 3 moles of the base based on one mole of the compound 
shown by the formula (s) . The reaction temperature is usually 
in the range of -78 to 150 °C, and the reaction period is usually 
in the range of 0.1 to 24 hours. 

The reaction may be carried out in the presence of a 
15 catalyst such as copper or copper (I) chloride, if necessary. 
The amount of the catalyst to be used in the reaction is 0.01 
to 0 . 2 moles based on one mole of the compound shown by the formula 
(s) . 

After the reaction, the intermediate compound of the 
20 present invention shown by the formula (b) can be isolated, for 
example, by subjecting the reaction mixture to post-treatment, 
such as the reaction mixture is poured into water, extracted 
with an organic solvent, the organic layer is dried and 
concentrated and the like. The isolated intermediate compound 
25 of the present invention shown by the formula (b) can be purified 
by a technique such as chromatography, recrystallization and 
the like. 

In case of the compound shown by the formula (t) is 
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unsyinmetrical, the intermediate compound of the present 
invention shown by the formula (b) can be produced by protecting 
one of the two phenolic hydroxy group in the compound shown by 
the formula (t) with an appropriate protecting group (such as 
benzyl, tert-butyldimethylsilyl andmethoxymethyl ) , subjecting 
with the reaction described above, and removing the protecting 
group. 

The intermediate compound of the present invention, which 
is shown by the formula (b-1) : 




(b-1) 



wherein R 1 , R 2 , R 4 , R 5 , R 9 , R 12 , R 13 , Q, m and n have the same meaning 
as described above; 

can be produced by the reaction of the compound shown by the 
formula (u) 



R 9 




wherein R 1 , R 2 , R 4 , R 5 , R 9 , Q, m and n have the same meaning as 
described above; 

wyth with phosphorus ylide compound shown by the formula (p) . 

The reaction is usually carried out in a solvent. 

Examples of the solvents used for the reaction include 
ethers such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 
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1, 2-dimethoxyethane, 1, 2-diethoxyethane and so on; halogenated 
hydrocarbons such as chlorobenzene, dichlorobenzene and so on; 
amides such as N, N-dimethylf ormaide, N, N-dimethylacetamide; 
nitriles such as acetnitrile; dimethylsulf oxide and the mixture 
5 thereof. 

The amount of the phosphorus ylide compound shown by the 
formula (p) to be used in the reaction is usually 2 to 4 moles 
based on one mole of the compound shown by the formula (u) . 

The reaction temperature is usually in the range of -7 8 
10 to 150 °C, and the reaction period is usually in the range of 
0.1 to 24 hours. 

After the reaction, the compound shown by the formula 
(b-1) can be isolated, for example, by subjecting the reaction 
" mixture to post-treatment , such as the reaction mixture is poured 
15 into water, extracted with an organic solvent, the organic layer 
is dried and concentrated and the like. The isolated compound 
shown by the formula (b-1) can be purified by a technique such 
as chromatography, recrystallization and the like. 

20 The intermediate compound of the present invention, which 

is shown by the formula (b-2) : 




(b-2) 



wherein R 1 , R 2 , R 4 , R 5 , R 9 , R 12 , R 13 ; Q, m and n have the same meaning 
as described above; 

can be produced by the catalytic hydrogenation of the compound 
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shown by the formula (b-1) in the presence of transition metal 
catalyst such as palladium-carbon. 

The reaction is usually carried out in a solvent. 
Examples of the solvents used for the reaction include 
5 ketones such as acetone, methyl ethyl ketone, and so on; alcohols 
such as methanol, ethanol and so on; aromatic hydrocarbons such 
as benzene, toluene, xylene and so on; aliphatic hydrocarbons 
such as hexane, heptane and so on; ethers such as .diethyl ether, 
tetrahydrofuran, 1, 4-dioxane, 1 , 2-dimethoxyethane, 

10 1, 2-diethoxyethane and so on; halogenated hydrocarbons such as 
chlorobenzene, dichlorobenzene and so on; amides such as 
N,N-dimethylformaide, N, N-dirnethylacetamide; nitriles such as 
acetnitrile; dimethylsulf oxide and the mixture thereof. 

The amount of the transition metal catalyst to be used 
15 in the reaction is usually 0.01 to 0.2 moles based on one mole 
of the compound shown by the formula (b-1) . 

The reaction temperature is usually in the range of -78 
to 150 °C, and the reaction period is usually in the range of 
0.1 to 24 hours. 

20 After the reaction, the compound shown by the formula 

(b-2) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment, such as the reaction mixture is 
filtered, filtrate is dried and concentrated and the like. The 
isolated compound shown by the formula (b-2) can be purified 

25 by a technique such as chromatography, recrystallization and 
the like. 



The intermediate compound of the present invention, which 
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is shown by the formula (b-3) 
R 1 C ;CR9 



(R 4 )m (R 5 ) n 

wherein R 1 , R 2 , R 4 , R 5 , R 9 , Q, m and n have the same meaning as 
described above; 

can be produced by the reaction of the compound shown by the 
formula (u) with lithium salt of lithium salt of 
trimethylsilyldiazomethane . 

The reaction is usually carried out in a solvent. 

Examples of the solvents used for the reaction include 
aromatic hydrocarbons such as benzene, toluene, xylene and so 
.on; aliphatic hydrocarbons such as hexane, heptane and so on; 
ethers such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 
1, 2-dimethoxyethane, 1 , 2-diethoxyethane and so on; and the 
mixture thereof. 

The amount of the lithium salt of 

trimethylsilyldiazomethane to be used in the reaction is usually 
2 to 4 moles based on one mole of the compound shown by the formula 
(u) . 

The reaction temperature is usually in the range of -78 
to 150 °C, and the reaction period is usually in the range of 
0.1 to 24 hours. 

After the reaction, the compound shown by the formula 
(b-3) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment, such as the reaction mixture is poured 
into water, extracted with an organic solvent, the organic layer 
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is dried and concentrated and the like. The isolated compound 
shown by the formula (b-3) can be purified by a technique such 
as chromatography, recrystallization and the like. 

The intermediate compound of the present invention, which 

is shown by the formula (b-4) : 
R 1 COOH 

Vn-/^KQ-^^-OH (b-4) 
(R 4 )m (R 5 ) n 

wherein R 1 , R 2 , R 4 , R 5 , Q, m and n have the same meaning as described 
above; 

can be produced by the hydrolysis reaction of the compound shown 
10 by the formula (w) 
R 1 COOR 14 



^Y^O^^Q^y^OH (w) 



R 2 (R 4 )m (R 5 ) n 

wherein R 1 , R 2 , R 4 , R 5 , Q, m and n have the same meaning as described 

above, R 14 represents a protective group of carboxyl group such 

as a methyl group or an ethyl group; 

in the presence of a base. 
15 The reaction is carried out in the presence water and 

usually in a solvent. 

Examples of the solvents used for the reaction include 

ketones such as acetone, methyl ethyl ketone, and so on; aromatic 

hydrocarbons such as benzene/ toluene, xylene and so on; 
20 aliphatic hydrocarbons such as hexane, heptane and so on; ethers 

such as diethyl ether, tetrahydrof uran, 1, 4-dioxane, 
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1, 2-dimethoxyethane, 1, 2-diethoxyethane and so on; halogenated 
hydrocarbons such as chlorobenzene, dichlorobenzene and so on; 
amides such as N, N-dimethylf ormaide, N, N -dime thyl a cet amide; 
nitriles such as acetnitrile; dimethylsulf oxide and the mixture 
thereof. 

Examples of the bases used for the reaction include 
inorganic bases such as hydroxides of alkali metal or alkaline 
earth metal (sodium hydroxide, potassium hydroxide, calcium 
hydroxide and so on) , carbonates of alkali metal or alkaline 
earth metal (for example sodium carbonate, potassium carbonate 
and so on) ; and organic bases such as triethylamine and so on. 

The amount of the base to be used in the reaction is usually 
1 to 3 moles based on one mole of the compound shown by the formula 
* (w) . 

The reaction temperature is usually in the range of -78 
to 150 °C, and the reaction period is usually in the range of 

0.1 to 2 4 hours. 

After the reaction, the compound, shown by the formula 

(b-4) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment , such as the reaction mixture is poured 
into water, acidified by adding an acid (for example hydrochloric 
acid, sulfuric acid and so on) , extracted with an organic solvent , 
the organic layer is dried and concentrated and the like. The 
isolated compound shown by the formula (b-4) can be purified 
by a technique such as chromatography, recrystallization and 
the like. 



The intermediate compound of the present invention, which 
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is shown by the formula (b-5) : 




(b-5) 



wherein R 1 , R 2 , R 4 , R 5 , R 9 , Q, m and n have the same meaning as 
described above; 

can be produced by reduction reaction of the compound shown by 
5 the formula (u) with hydrazine in the presence of a base. 

The reaction is usually carried out in a solvent. 
Examples of the solvents used for the reaction include 
aromatic hydrocarbons such as benzene, toluene, xylene and so 
on; aliphatic hydrocarbons such as hexane, heptane and so on; 

10 alcohols such as methanol, ethanol, ethylene glycol, diethylene 
glycol and so on, ethers such as diethyl ether, tetrahydrof uran, 
1,4-dioxane, 1, 2-dimethoxyethane, 1, 2-diethoxyethane and so 
on; halogenated hydrocarbons such as chlorobenzene, 
dichlorobenzene and so on; amides such as N, N-dimethylf ormaide, 

15 N, N-dimethylacetamide; nitriles such as acetnitrile; 
dimethylsulf oxide and the mixture thereof. 

Examples of the bases used for the reaction include 
inorganic bases such as hydroxides of alkali metal or alkaline 
earth metal (sodium hydroxide, potassium hydroxide, calcium 

20 hydroxide and so on) , alkoxides of alkali metal such as sodium 
ethoxide; hydrides of alkali metal or alkaline earth metal (sodium 
hydride, potassiun hydride, calcium hydride and so on) , 
carbonates of alkali metal or alkaline earth metal (sodium 
carbonate, potassium carbonate and so on) ; and organic bases 
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such as triethylamine and so on. 

The amount of the reagents to be used in the reaction 
is usually 2 to 4 moles of the base and 1 to 3 moles of hydrazine 
based on one mole of the compound shown by the formula (u) . 

The reaction temperature is usually in the range of 0 
to 250 °C, and the reaction period is usually in the range of 
0.1 to 24 hours. 

After the reaction, the compound shown by the formula 
(b-5) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment, such as the reaction mixture is poured 
into water, extracted with an organic solvent, the organic layer 
is dried and concentrated and the like. The isolated compound 
shown by the formula (b-5) can be purified by a technique such 
"as chromatography, recrystallization and the like. 

The intermediate compound of the present invention, which 
is shown by the formula (b-6) : 




(b-6) 



wherein R 1 , R 2 , R 4 , R 5 , m and n have the same meaning as described 
above; 

can be produced by decarboxylate reaction of the compound shown 
by the formula (b-4) . 

The reaction is carried out without a solvent or in a 
solvent, and in the presence of an acid or a base, if necessary. 

Examples of the solvents used for the reaction include 
organic solvents selected from ketones such as acetone, methyl 
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ethyl ketone, and so on; aromatic hydrocarbons such as benzene, 
toluene, xylene and so on; aliphatic hydrocarbons such as hexane, 
heptane and so on; alcohols such as methanol, ethanol and so 
on; ethers such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 
5 1, 2-dimethoxyethane, 1, 2-diethoxyethane and so on; halogenated 
hydrocarbons such as chlorobenzene, dichlorobenzene and so on; 
amides such as N, N-dimethylf ormaide, N, N-dimethylacetamide; 
nitriles such as acetnitrile; dimethylsulf oxide; acid anhydride 
such as acetic anhydride; the mixture thereof; and the mixture 
10 of water and an organic solvent described above. 

Examples of the acids used for the reaction include 
inorganic acids such as hydrochloric acid, sulfuric acid and 
so on. 

Examples of the bases used for the reaction include 
15 inorganic bases such as hydroxides of alkali metal or alkaline 
earth metal (sodium hydroxide, potassium hydroxide, calcium 
hydroxide and so on) , carbonates of alkali metal or alkaline 
earth metal (sodium carbonate, potassium. carbonate and so on) ; 
and organic bases such as triethylamine, quinoline and so on. 
20 The amount of the reagents to be used in the reaction 

is usually 1 mole to excess amount of the acid or 1 mole to excess 
amount of the base based on one mole of the compound shown by 
the formula (b-4 ) . 

The reaction temperature is usually in the range of 0 
25 to 25.0 °C, and the reaction period is usually in the range of 
0.1 to 24 hours. 

The reaction may be carried out in the presence of a 
catalyst such as copper or copper (I) chloride, if necessary. 
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The amount of catalyst to be used in the reaction is 0.01 to 
0 . 1 moles based on one mole of the compound shown by the formula 
(b-4) . 

After the reaction, the compound shown by the formula 
(b-6) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment , such as the reaction mixture is poured 
into water, acidified by adding an acid ( for example hydrochloric 
acid, sulfuric acid and so on) , extracted with an organic solvent , 
the organic layer is dried and concentrated and the like. The 
isolated compound shown by the formula (b-6) can be purified 
by a technique such as chromatography, recrystallization and 
the like. 

The intermediate compound of the present invention, which 
is shown by the formula (b-7) : 




(b-7) 



wherein R 1 , R 2 , R 4 , R 5 , m and n have the same meaning as described 
above, X represents a halogen atom such as chlorine atom, bromine 
atom and iodine atom;. 

can be produced by the reaction of the compound shown by the 
formula (b-6) with the N-halo succinimide compound shown by the 
formula (y) : 




wherein X have the same meaning as described above. 
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The reaction is usually carried out in a solvent. 

Examples of the solvens used for the reaction include 
aliphatic hydrocarbons such as hexane, heptane and so on; ethers 
such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 
5 1, 2-dimethoxyethane, 1 , 2-diethoxyethane and so on; halogenated 
hydrocarbons such as chlorobenzene, dichlorobenzene and so on; 
amides such as N, N-dimethylf ormaide, N, N-dimethylacetamide; 
nitriles such as acetnitrile; dimethylsulf oxide ; and the mixture 
thereof . 

10 The amount of the N-halo succinimide compound to be used 

in the reaction is usually 1 to 3 moles based on one mole of 
the compound shown by the formula (b-6) . 

The reaction temperature is usually in the range of -78 
"to 150 °C, and the reaction period is usually in the range of 
15 0.1 to 24 hours. 

After the reaction, the compound shown by the formula 
(b-7) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment, such as the reactionmixture is poured 
into water, extracted with an organic solvent , the organic layer 
20 is dried and concentrated and the like. The isolated compound 
shown by the formula (b-7) can be purified by a technique such 
as chromatography, recrystallization and the like. 

The compound shown by the formula (e) can be produced 
25 by the reaction of the compound shown by the formula (g) in which 
R 9 is a hydrogen atom with hydroxyl amine or its salt (for example 
hydrocloric acid salt). 

The reaction is carried out in the presence of a base 
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usually in a solvent. The reaction temperature is usually in 
the range of -78 to 150 °C, and the reaction period is in the 
range of 0.1 to 2 4 hours. 

Examples of the solvents used for the reaction include 
alcohols such as methanol, ethanol and so on; aromatic 
hydrocarbons such as benzene, toluene, xylene and so on; 
aliphatic hydrocarbons such as hexane, heptane and so on; ethers 
such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 
1, 2-dimethoxyethane, 1, 2-diethoxyethane and so on; chlorinated 
hydrocarbons such as dichloromethane, chloroform, 
1, 2-dichloroethane, chlorobenzene, dichlorobenzene and so on; 
amides such as N, N-dimethylf ormamide, N, N-diethylacetamide and 
so on; nitriles such as acetonitrile and so on; 
dimethylsulf oxide; . water and the mixture thereof. 

Examples of the bases used for the reaction include 
inorganic bases such as hydrides of alkali metal or alkaline 
earth metal ( sodium hydride, potassium hydride, calcium hydride 
and so on) , sodium carbonate, potassium, carbonate and so on; 
and organic bases such as triethylamine, pyridine and so on. 

Based on one mole of the compound shown by the 
formula (g) , 1 to 3 moles of the hydroxyl amine or the salt thereof 
and 1 to 3 moles of the base are used. 

After the reaction, the compound shown by the formula 
(e) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment , such as the reactionmixture is poured 
into water, extracted with an organic solvent , the organic layer 
is dried and concentrated and the like. The isolated compound 
shown by the formula (e) can be purified by a technique such 
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as chromatography, recrystallization and the like. 



The compound shown by the formula (g) can be produced 
by the reaction of the compound shown by the formula (u) with 
5 the compound shown by the formula (c) . 

The reaction is carried out in the presence of a base 
usually in a solvent. 

Examples of the solvents used for the reaction include 
ketones such as acetone, methyl ethyl ketone and so on; aromatic 
10 hydrocarbons such as benzene, toluene, xylene and so on; 
aliphatic hydrocarbons such as hexane, heptane and so on; ethers 
such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 
1, 2-dimethoxyethane, 1, 2-diethoxyethane and so on; halogenated 
" hydrocarbons such as chlorobenzene, dichlorobenzene and so on; 
15 amides such as N, N-dimethylf ormamide, N, N-diethylacetamide and 
so on; nitriles such as acetonitrile and so on; 
dimethylsulf oxide; and the mixture thereof. 

Examples of the bases used for .the reaction include 
inorganic bases such as hydroxides of alkali metal or alkaline 
20 earth metal (sodium hydroxide, potassium hydroxide, calcium 
hydroxide and so on) , carbonates of alkali metal or alkaline 
earth metal (sodium carbonate, potassium carbonate and so on) ; 
and organic bases such as triethylamine and so on. 

The amount of the reagents to be used in the reaction 
25 is usually 1 to 3 moles of the compound shown by the formula 
(c) and 1 to 3 moles of the base based on one mole of the compound 
shown by the formula (u) . The reaction temperature is usually 
in the range of -78 to 150 °C, and the reaction period is usually 
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in the range of 0.1 to 24 hours. 

After the reaction, the compound shown by the formula 
(g) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment, such as the reactionmixture is poured 
into water, extracted with an organic solvent , the organic layer 
is dried and concentrated and the like. The isolated compound 
shown by the formula (g) can be purified by a technique such 
as chromatography, recrystallization and the like. 

The compound shown by the formula (u) can be produced 
by the reaction of the compound shown by the formula (ad) : 

R 9 




wherein R 1 , R 2 and R 9 have the same meaning as described above ; 
with, the compound shown by the formula (t) . 

The reaction is carried out in the presence of a base 
usually in a solvent. 

Examples of the solvents used for the reaction include 
aromatic hydrocarbons such as toluene, xylene and so on; 
aliphatic hydrocarbons such as hexane, heptane and so on; ethers 
such as diethyl ether, tetrahydrof uran, 1, 4-dioxane, 
1, 2-dimethoxyethane, 1 , 2-diethoxyethane and so on; amides such 
as N,N-dimethylformamide, N, N-diethylacetamide and so on; 
dimethylsulf oxide; and the mixture thereof. 

Examples of the bases used for the reaction include 
inorganic bases such as hydroxides of alkali metal or alkaline 
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earth metal (sodium hydroxide, potassium hydroxide, calcium 
hydroxide and so on) , hydrides of alkali metal or alkaline earth 
metal ( sodium hydride, potassium hydride, calcium hydride and 
soon), carbonates of alkali metal or alkaline earthmetal (sodium 
5 carbonate, potassium carbonate and so on) ; and organic bases 
such as triethylamine and so on. 

The amount of the reagents to be used in the reaction 
is usually 0.5 to 3 moles of the compound shown by the formula 
(t) and 1 to 3 moles of the base based on one mole of the compound 
10 shown by the formula (ad) . 

The reaction temperature is usually in the range of -78 
to 150 °C, and the reaction period is usually in the range of 
0.1 to 24 hours. 

The reaction may be carried out in the presence of a 
15 catalyst such as copper or copper (I) chloride, if necessary. 

The amount of the catalyst to be used in the reaction 
is 0.01 to 0.2 moles based on one mole of the compound shown 
by the formula (ad) . 

After the reaction, the compound shown by the formula 
20 (u) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment , such as the reaction mixture is poured 
into water, extracted with an organic solvent , the organic layer 
is dried and concentrated and the like. The isolated compound 
shown by the formula (u) can be purified by a technique such 

25 as chromatography, recrystallization and the like. 

j 

In case of the compound shown by the formula (t) is 
unsymmetrical, the compound shown by the formula (u) can be 
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produced by protecting one of the two phenolic hydroxy group 



in the compound shown by the formula (t) with an appropriate 
protecting group (such as benzyl, tert-butyldimethylsilyl and 
methoxymethyl) , subjecting with the reaction described above, 
and removing the protecting group. 

The compound shown by the formula (w) can be produced • 
by the reaction of the compound shown by the formula (ae) : 
o1 COOR 14 



wherein R 1 , R 2 and R 14 have the same meaning as described above; 
with the compound shown by the formula (t) . 

The reaction is. carried out in the presence of a base 
usually in a solvent. 

Examples of the solvents used for the reaction include 
aromatic hydrocarbons such as toluene, xylene and so on; 
aliphatic hydrocarbons such as hexane, heptane and so on; ethers 
such as diethyl ether, tetrahydrof uran, 1, 4-dioxane, 
1, 2-dimethoxyethane> 1 , 2-diethoxyethane and so on; amides such 
as N,N-dimethylf ormamide, N, N-diethylacet amide and so on; 
dimethylsulf oxide; and the mixture thereof. 

Examples of the bases used for the reaction include 
inorganic bases such as hydroxides of alkali metal or alkaline 
earth metal (sodium hydroxide, potassium hydroxide, calcium 
hydroxide and so on) , hydrides of alkali metal or alkaline earth 
metal (sodium hydride, potassium hydride, calcium hydride and 
soon), carbonates of alkalimetal or alkaline earthmetal (sodium 




(ae) 
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carbonate, potassium carbonate and so on) ; and organic bases 
such as triethylamine and so on. 

The amount of the reagents to be used in the reaction 
is usually 0.5 to 3 moles of the compound shown by the formula 
(t) and 1 to 3 moles of the base based on one mole of the compound 
shown by the formula (ae) . The reaction temperature is usually 
in the range of -78 to 150 V,, and the reaction period is usually 
in the range of 0.1 to 24 hours. 

The reaction may be carried out in the presence of a 
catalyst such as copper or copper (I) chloride, if necessary. 
The amount of the catalyst to be used in the reaction is 0.01 
to 0 . 2 moles based on one mole of the compound shown by the formula 
(ae) . 

After the reaction, the compound shown by the formula 
(w) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment, such as the reaction mixture is poured 
into water, extracted with an organic solvent, the organic layer 
is dried and concentrated and the like. The isolated compound 
shown by the formula (w) can be purified by a technique such 
as chromatography, recrystallization and the like. 

In case of the compound shown by the formula (t) is 
unsymmetrical, the compound shown by the formula (w) can be 
produced by protecting one of the two phenolic hydroxy group 
in the compound shown by the formula (t) with an appropriate 
protecting group (such as benzyl, tert-butyldimethylsilyl and 
methoxymethyl) , subjecting with the reaction described above, 
and removing the protecting group. 
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The compound shown by the formula (t-1) , which Q is an 
oxygen atom in the compound shown by the formula (t) : 




(t-1) 



5 wherein R 4 , R 5 , m and n have the same meaning as described above; 
can be produced, for example, by deprotection of the protecting 
group of the compound shown by the formula (tt-1) : 

H0 "Ci3~°^O~ 0Ll (tt_1) 

(R 4 )m (i 5 ) n 

wherein R 4 , R 5 , m and n have the same meaning as described above, 
10 L 1 represents a protective group (benzyl group, 
tert-buthyldimethylsilyl group, methyoxymethyl group, and the 
like) . 

The condition of depretection of the protecting group 
of the compound shown by the formula (tt-1) can be adopted known 
15 depretection condition for each protecting group. 

The compound shown by the formula (tt-1) can be produced, 
for example, by the reaction of the compound shown by the formula 
(s-1): 

Ho ^Cp^ OH (s " i} 

20 ( R4 )m 



wherein R 4 and m have the same meaning as described above; 
and the compound shown by the formula (s-2) : 
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l2 ~^0~ ol1 (s_2) 

(t)n 

wherein R 5 , n and L 1 have have the same meaning as described 
above, L 2 represents a halogen atom (chlorine atom, bromine atom, 
iodine atom, and the like) . 
5 The reaction is carried out in the presence of a base 

usually in a solvent. 

Examples of the solvents used for the reaction include 
ketones such as acetone, methylethylketone and so on; ethers 
such as diethyl ether, tetrahydrof uran, 1, 4-dioxane, 
10 1, 2-dimethoxyethane, 1 , 2-diethoxyethane and so on; amides such 
as N,N-dimethylf ormamide, N, N-diethylacetamide and so on; 
" dimethylsulf oxide; and the mixture thereof. 

Examples of the bases used for the reaction include 
inorganic bases such as hydroxides of alkali metal or alkaline 
15 earth metal (sodium hydroxide, potassium hydroxide, calcium 
hydroxide and so on) , carbonates of alkali metal or alkaline 
earth metal (sodium carbonate, potassium carbonate, cesium 
carbonete and so on) ; and organic bases such as triethylamine 
and so on. 

20 The amount of the reagents to be used in the reaction 

is usually 1 to 3 moles of the compound shown by formula (s-2) 
and 1 to 3 moles of the base based on one mole of the compound 
of the formula (s-1) . The reaction temperature is usually in 
the range of -78 to 150 °C, and the reaction period is usually 

25 in the range of 0.1 to 24 hours. 

The reaction may be carried out in the presence of a 
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catalyst such as copper, copper (I) chloride and so on, if 
necessary. 

The amount of the catalyst to be used in the reaction 
is 0.01 to 0.2 moles based on one mole of the compound shown 
by the formula (s-1) • 

After the reaction, the compound shown by the formula 
(tt-1) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment, such as the reaction mixture is poured 
into water, extracted with an organic solvent, the organic layer 
is dried and concentrated and the like. The isolated compound 
shown by the formula (tt-1) can be purified by a technique such 
as chromatography, recrystallization and the like. 

The compound shown by the formula (tt-1) can also be 
produced by the reaction of the compound shown by the formula 
(s-1) and the compound shown by the formula (s-4) : 

(HO) 2 B-^^-OL 1 (s-4) 

ok 

wherein R 5 , n and L 1 have the seme meaning as described above. 

The- reaction is carried out in the presence of copper 
acetate and a organic base, usually in a solvent. 

Examples of the solvents used for the reaction include 
halogenated hydrocarbons such as dichloromethane, chloroform, 
1, 2-dichloroethane and so on. 

Examples of the organic bases used for the reaction include 
pyridine derivatives such as pyridine and so on, tertiary amines 
such as triethylamine and so on. 
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The amount of the reagents to be used in the reaction 
is usually 1 to 3 moles of the compound of formula (s-4) , 1 to 
3 moles s of copper acetate and 1 mole to excess amount of the 
organic base based on one mole of the compound shown by the formula 
5 (s-1). 

The reaction temperature is usually in the range of -78 
to 150 °C, and the reaction period is usually in the range of 
0.1 to 24 hours. 

The reaction may be carried out in the presence of a 
10 molecular seives, if necessary. 

After the reaction, the compound shown by the formula 
(tt-1) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment, such as the reaction mixture is poured 
' into water, extracted with an organic solvent, the organic layer 
15. is dried and concentrated and the like. The isolated compound 
shown by the formula (tt-1) can be purified by a technique such 
as chromatography, recrystallization and the like. 

The compound shown by the formula (t-2), which Q is a 
20 sulfur atom in the compound shown by the formula (t) : 

hoh CV" s ^O^ oh (t ~ 2) 

I 

(R 4 )^ (R 5 )n 

wherein R 4 , R 5 , m and n have the same meaning as described above; 
can be produced, for example, by the reaction of the compound 
shown by the formula (s-5) : 



WO 2005/075433 



PCT/JP2005/001309 



60 



HO 




SH 



(s-5) 



(R 4 ), 



- wherein R 4 and m have the same meaning as described above; 
and the compound shown by the formula (s-6) : 



The reaction is carried out in the presence of a base 
usually in a solvent. 

Examples of the solvents used for. the reaction include 
ketones such as acetone, methylethylketone and so on; ethers 



as N, N-dimethylformamide, N, N-diethylacetamide and so on; and 
the mixture thereof. 

Examples of the bases used for the reaction include 
inorganic bases such as hydroxides of alkali metal or alkaline 
earth metal (sodium hydroxide, potassium hydroxide, calcium 
hydroxide and so on) , carbonates of alkali metal or alkaline 
earth metal (sodium carbonate, potassium carbonate, cesium 
carbonete and so on) and so on. 



is usually 1 to 3 moles of the compound of formula (s-6) and 
1 to 3 moles of the base based on one mole of the compound shown 
by the formula (s-5) . 




above . 



such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 
1, 2-dimethoxyethane, 1 , 2-diethoxyethane and so on; amides such 



The amount of the reagents to be used in the reaction 
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The reaction temperature is usually in the range of -7 8 
to 150 °C, and the reaction period isusually in the range of 
0.1 to 24 hours. 

The reaction may be carried out in the presence of a 
5 catalyst such as copper, copper (I) chloride and so on, if 
necessary. 

The amount of the catalyst to be used in the reaction 
is 0.01 to 0.2 moles based on one mole of the compound shown 
by the formula (s-5) . 

10 After the reaction, the compound shown by the formula 

(t-2) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment, such as the reaction mixture is poured 
into water, extracted with an organic solvent , the organic layer 
is dried and concentrated and the like. The isolated compound 

15 shown by the formula (t-2) can be purified by a technique such 
as chromatography, recrystallization and the like. 

The compound shown by the formula (t-2) can also be 
produced by deprotection of the protective group of the compound 
20 shown by the formula (tt-2) : 

ho ~0~ s ~0~ ol1 (tt_2) 

(R 4 )m (i 5 ) n 

wherein R 4 , R 5 , m, n and L 1 have the same meaning as described 
above . 

The condition of depretection of the protecting group 
25 of the compound shown by the formula (tt-2) can be adopted known 
depretection condition for the each protecting group. 
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The condition of deprorection of the prorecting group 
of the compound shown by the formula (tt-2) can be adopted known 
deprotection condition for each compound. 

The compound shown by the formula . (tt-2 ) can be produced, 
for example, by the reaction of the compound shown by the formula 



wherein R 4 and m have have the same meaning as described above; 
and the compound shown by the formula' (s-2) . 

The reaction is carried out in the presence of a base 
usually in a solvent. 

Examples of the solvents used for the reaction include 
ketones such as acetone, methylethylketone and so on; ethers 
such as diethyl ether, tetrahydrof uran, 1, 4-dioxane, 
1, 2-dimethoxyethane, 1 , 2-diethoxyethane.and so on; amides such 
as N,N-dimethylf ormamide, N, N-diethylacetamide and so on; 
dimethylsulf oxide; and the mixture thereof. 

Examples of the bases used for the reaction include 
inorganic bases such as hydroxides of alkali metal or alkaline 
earth metal (sodium hydroxide, potassium hydroxide, calcium 
hydroxide and so on) , carbonates of alkali metal or alkaline 
earth metal (sodium carbonate, potassium carbonate, cesium 
carbonete and so on) ; and organic bases such as triethylamine 
and so on. 



The amount of the reagents to be used in the reaction 



(s-7) : 
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is usually 1 to 3 moles of the compound shown by the formula 
( s-2 ) and 1 to 3 moles of the base based on one mole of the compound 
shown by the formula (s-7) . The reaction temperature is usually 
in the range of -78 to 150 °C, and the reaction period is usually 
5 in the range of 0.1 to 24 hours. 

The reaction may be carried out in the presence of a 
catalyst such as copper, copper (I) chloride and so on, if 
necessary. 

The amount of the catalyst to be used in the reaction 
10 is 0.01 to 0.2 moles based on one mole of the compound shown 
by the formula (s-7). 

After the reaction, the compound shown by the formula 
(tt-2) can be isolated, for example, by subjecting the reaction 
' mixture to post-treatment , such as the reaction mixture is poured 
15 into water, extracted with an organic solvent, the organic layer 
is dried and concentrated and the like. The isolated compound 
shown by the formula (tt-2) can be purified by a technique such 
as chromatography, recrystallization and the like. 

20 The compound shown by the formula (t-3), which Q is a 

C1-C5 alkylidene group in the compound shown by the formula (t) : 




(t-3) 



wherein R 4 , R 5 , m and n have the same meaning as described above, 
Q 1 represents a C1-C5 alkylidene group; 
25 can be produced, for example, by the reaction of the compound 
shown by the formula (s-9) : 
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HO 




OH (s-9) 



wherein R 4 , m and Q 2 have have the same meaning as described 



above ; 



and the compound shown by the formula (s-10): 




OH 



(s-10) 



wherein R 5 and n have the same meaning as described above. 

The reaction is carried out in the presence of an acid, 
in a solvent or without a solvent. 

Examples of the solvents used for the reaction include 
ethers such as diethyl ether, tetrahydrof uran, 1,4-dioxane, 
1, 2-dimethoxyethane, 1, 2-diethoxyethane and so on; halogenated 
hydrocarbons . such as dichlorometane, chloroform, 
1, 2-dichloroethane and so on; and the mixture thereof. 



Examples of the acids used for the reaction include sulf ric 



acid, phosphoric acid, aluminium chloride, boron trifluoride 
diethyl etherate and so on. 



The amount of the reagents to be used in the reaction 



is usually 1 to 3 moles of the compound shown by the formula 
(s-10) and 1 mole to excess amount of the base based on one mole 
shown by the compound of the formula (s-9) . 



to 150 °C, and the reaction period is usually in the range of 
0.1 to 24 hours. 



After the reaction, the compound shown by the formula 



The reaction temperature is usually in the range of -78 
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(t-3) can be isolated, for example, by subjecting the reaction 
mixture to post-treatment , such as the reactionmixture is poured 
into water, extracted with an organic solvent, the organic layer 
is dried and concentrated and the like. The isolated compound 
5 shown by the formula (t-3) can be purified by a technique such 
; as chromatography, recrystallization and the like. 

The compounds of the present invention are exemplified 

below. 

10 The pyrazole compound shown by the formula (I) to (XC) . 
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« V- O—K 7— O.CH 2 CH=CCI 2 



H3CH2C 

V V-O-^f \-OCH 2 CH=CCI 2 

H3CH 2 CH 2 C 

^V-O— $ \-OCH 2 CH=CCI 2 



(H 3 C) 2 HC 

\/~° ^\/^~ OCH 2 CH=CC, 2 
H3CO 

<f V- O— / V-OCH 2 CH=CCI 2 




H 3 CH 2 CO 
<f O— <( \-OCH 2 CH=CCI 2 

OCH 2 CH 2 CH 3 
/ V-o-V r ~V-OCH 2 CH=CCI 2 

OCH(CH 3 ) 2 



(XI) 



(xn) 



(xni) 



(XIV) 



(XV) 



(XVI) 



(xvn) 



(xvin) 



OCH 2 CH=CCI 2 ( XDC) 



F3CO 

^ V- O— <f V-OCH 2 CH=CCI 2 



(XX) 
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OCH 2 CH=CCl 2 (XXI) 



OCH 2 CH=CBr 2 (XXH) 



OCH 2 CH=CH 2 (XXIII) 



(XXIV) 



OCH 2 CH=CHBr (XXV) 



J~\-0~~\^^0--4 V-OCH 2 CH=C(CI)(Br) (XXVI) 



R 1 / r3 

V^O-^^^O-^^ ( XXVII ) 



N 

R 2 



,1 R 



V^O-^^~-0-<Q>--OCH 2 CH=C(CI)CH3 ( > 




y—O—K 7—O-X 7— OCH 2 CH=C(Br)CH 3 (XXIX) 



>-0— P^^— O-/}— OCH 2 CH=C(CH 3 )2 ( XXX > 
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O.CH 2 CH=CCI 2 ( ^ } 



H3CH2C 

// \_ S — <f y-OCH 2 CH=CCI 2 

H3CH 2 CH 2 C 

/~\— s— f \-OCH 2 CH=CCI 2 



^ V- S— f OCH 2 CH=CCI 2 
H3CO 

^ V-s— <f V-OCH 2 CH=CCl 2 




H 3 CH 2 CO 
/ ~^^S— f \— OCH 2 CH=CCI 2 



F3CO 

^ V-s—/ y— OCH 2 CH=CCI 2 



(XLII) 



(XLUI) 



(XLIV) 



(XLV) 



(XLVI) 



(xlvh) 



( XLVIII ) 



( XLIX ) 



(D 
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C— < 7 N V-OCH 2 CH=CCi 2 
H 2 W 



C— (' N >— OCH 2 CH=CCi 2 
H 2 \=/ 




OCH 2 CH=CCI 2 < LXXI > 



OCH 2 CH=CCI 2 (LXXH) 



OCH 2 CH=CCl 2 (LXXHI) 



(LXXIV) 



(LXXV) 



OCH 2 CH=CCI 2 ( LXXVI ) 



OCH 2 CH 2 CH 3 

C :? >— OCH 2 CH=CC! 2 < LXXVn ) 

H 2 \=/ 



C— (' N >— OCM 2 CH=GCI 2 ( LXXVIII ) 

H 2 \=/ 



C~ < x VOCH 2 CH=CCI 2 ( LXXDC ) 

H 2 \=/ 



/^. c ^VoCH 2 CH=CCI 2 C LXXX ) 
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OCH 2 CH=CCI 2 ( LXXXI > 



OCH 2 CH=CBr 2 



OCH 2 CH=CH 2 



OCH 2 CH=CHCI 



C— (' ^OCH 2 CH=CHBr 
H 2 W 



V_ 0 ^ r ^V-C-^V-OCH 2 CH=CHCH 3 ( LXXXVII ) 



^^0-^~^^C-h^^^^OCH 2 CH=C(CI)CH3 ( Lxxxvm > 
*N \=/ H 2 \=/ 




(LXXXII) 



( LXXXIII ) 



(LXXXIV) 



(LXXXV) 



R 1 R3 

\^o_<f^c-^^ < LXXXVI ) 

N \=/ H 2 \==/ 



fA_ 0 _H^ y_ c _</ V- OCH 2 CH=C(Br)CH 3 (LXXXIX) 



(XC) 
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Each of R 1 , R 2 and R 3 in the formula (I) -to (XC) is any 

one of the combination described in Table 1 to 50. 



Table 1 



R. 1 


R 2 


R 3 


CH 3 


CH 3 


H 


CH3 


CH 3 


CH 3 


CH 3 


CH 3 


CH 2 CH 3 


CH3 


CH3 


CH 2 CH 2 CH 3 


CH3 


CH 3 


CH (CH3) 2 


CH3 


CH 3 


CH2CH2CH2CH3 


*CH 3 


CH 3 


CH (CH 3 ) CH 2 CH 3 


CH 3 


CH 3 


CH 2 CH (CH 3 ) 2 




CH 3 


CH2CH2CH2CH2CH3 


CH 3 


CH 3 


CH 2 CH 2 CH (CH 3 ) 2 


CH3 


CH 3 


CH (CH 3 ) CH 2 CH 2 CH 3 


CH3 


CH 3 


CH 2 CH (CH 3 ) CH2CH3 


CH 3 


CH 3 


CH (CH 3 ) CH (CH 3 ) 2 




CH 3 


CH 2 CH2CH 2 CH2CH2CH 3 


CH 3 


CH 3 


CH 2 F 




CH3 


CF 3 




CH 3 


CH 2 CH 2 F 


CH3 


CH 3 


CH 2 CF 3 


fH-3 


CH 3 


CH2CH2CH2F 


CH 3 


CH 3 


CH 2 CH 2 CF 3 


CH 3 


CH 3 


CH2CH2CH2CH2F 


CH 3 


CH 3 


CH 2 CH 2 CH 2 CF 3 


CH 3 


CH 3 


CH 2 CH2CH2CH 2 CF 3 


CH-3 


CH 3 


CH 2 CH 2 C1 


CH 3 


CH 3 


CHC1CH 2 C1 


CH 3 


CH 3 


CH 2 CH 2 Br 


CH 3 


CH 3 


CHBrCH 2 Br 


CH 3 


CH 3 


CH 2 CH 2 CH 2 C1 


CH 3 


CH 3 


CH2CHCICH2CI 


CH 3 


CH 3 


CH 2 CH 2 CH 2 Br 


CH 3 


CH 3 


CH 2 CHBrCH 2 Br 


CH 3 


CH 3 


CH 2 CH 2 CH 2 CH 2 C1 


CH 3 


CH 3 


CH 2 CH 2 CH 2 CH 2 Br 


CH 3 


CH 3 


CH2CH2CH2CH2CH2CI 


CH 3 


CH 3 


CH 2 CH2CH2CH2CH 2 Br 
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Table 2 



t-^ 1 

R 1 


R 


T-> 3 

R 


CH 3 


CH 3 


CH2CH2CH2CH2CH2CH2CI 


CH 3 


CH 3 


CH 2 CH2CH 2 CH2CH2CH2Br 


CH 3 


CH 3 


CH=CH 2 


CH 3 


CH 3 


CH 2 CH=CH 2 


CH 3 


CH 3 


CH=CHCH 3 


CH 3 


CH 3 


C(CH 3 )=CH 2 


CH 3 


CH 3 . 


CH=CHCH 2 CH 3 


CH 3 


CH 3 


CH 2 CH=CHCH 3 


CH 3 


CH 3 


CH 2 CH 2 CH=CH 2 


CH 3 


CH 3 


C (CH 3 ) =CHCH 3 


CH 3 


CH 3 


CH (CH 3 ) CH=CH 2 


CH 3 


CH 3 


CH=C(CH 3 ) 2 


CH 3 


CH 3 


CH 2 C (CH 3 ) =CH 2 


CH 3 


CH 3 


C (CH 2 CH 3 ) =CH 2 


CH 3 


CH 3 


CH=CHCH 2 CH 2 CH 3 


CH 3 


CH 3 


C(CH 3 )=CHCH 2 CH 3 


CH 3 


CH 3 


CH (CH 3 ) CH=CHCH 3 


CH 3 


CH 3 


CH (CH 3 ) CH 2 CH=CH 2 


,CH 3 . 


CH 3 


CH=C (CH 3 ) CH 2 CH 3 


CH 3 


CH 3 


CH 2 C (CH 3 )=CHCH 3 


CH 3 


CH 3 


CH 2 CH (CH 3 )CH=CH 2 


CH 3 


CH 3 


CH=CHCH (CH 3 ) 2 


CH 3 


CH 3 


CH 2 CH=C (CH 3 ) 2 


CH 3 


CH 3 


CH 2 CH 2 C (CH 2 )=CH 2 


CH 3 


CH 3 


CH 2 CH=C (CH 3 ) 2 


CH 3 


CH 3 


CH=CHCH2CH 2 GH 2 CH 3 


CH 3 


CH 3 


CH=CHC1 


CH 3 


CH 3 


CH=CC1 2 


CH 3 


CH 3 


CH=C(CH 3 )C1 


CH 3 


CH 3 


CH 2 CH=CHC1 


CH 3 


CH 3 


CH 2 CC1=CHC1 


CH 3 


CH 3 


CH 2 CH=CC1 2 


CH 3 


CH 3 


CH=CHBr 


CH 3 


CH 3 


CH=CBr 2 


CH 3 


CH 3 


CH=C (CH 3 ) Br 
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Table 3 



r> 1 
K 


Tp 2 


XD 3 

rv 


CH3 




^n. 2 ^n.~~L»rijj.i- 




CH3 


CH 2 CBr=CHBr 


CH 3 


CH 3 


CH 2 CH=CBr 2 


CH 3 


CH 3 


CH 2 CH=C (CH 3 ) CI 


CH 3 


CH 3 


CH 2 CH=C(CF 3 )C1 


CH 3 


CH 3 


CH 2 CH=C(CH 3 )Br 


CH 3 


CH 3 


CH 2 CH=C (CF 3 ) Br 


CH3 


/— « TJ 


Un — L-rlL^r 3 


^n.3 


13 


CH=CHCH 2 CF 3 




CH 3 


CH 2 CH=CHCH 2 CF 3 


CH 3 


CH 3 


C = CH 


CH 3 


CH 3 


C-CCH 3 


CH 3 


CH 3 


CH 2 C = CH 


CH 3 


CH 3 


C = CCH 2 CH 3 


CH 3 


CH 3 


CH 2 C = CCH 3 


CH 3 


CH 3 


CH 2 CH 2 C^CH 


CH 3 


CH 3 


CH(CH 3 )C = CH 


CH 3 


CH 3 


C = CCH 2 CH 2 CH 3 


CH 3 


CH 3 


CH 2 C = CCH 2 CH 3 


CH 3 


CH 3 


CH 2 CH 2 C = CCH 3 


CH 3 


CH 3 


CH 2 CH 2 CH 2 C = CH 


CH 3 


CH 3 


CH 2 CH 2 CH 2 C^CCH 3 


CH 3 


CH 3 


C = CC1 




\ — 1 1 j 




CH 3 


/-^ TJ 
CH3 


CH 2 CH 2 C =CC1 


CH 3 


CH3 


CH 2 CH 2 CH 2 C = CC1 


CH 3 


CH 3 


C = CBr 


CH 3 


CH 3 


CH 2 C = CBr 


CH 3 


CH 3 


CH 2 CH 2 C = CBr 


CH 3 


CH 3 


CH 2 CH 2 CH 2 C = CBr 


CH 3 


CH 3 


CH 2 CH 2 CH 2 CH 2 C = CC1 


CH 3 


CH 3 


CH 2 0H 


CH 3 


CH 3 


CH 2 CH 2 OH 


CH 3 


CH 3 


CH 2 CH 2 CH 2 OH 


CH 3 


CH 3 


CH 2 CH 2 CH 2 CH 2 OH 
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Table 4 



T? 1 

XV 


TD 2 
XV 


R 3 

XV 


(~* TJ 


Orl 3 




fi TJ 


pu- 
L^ri 3 
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pu^ 




TJ 

Uri3 
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PH~PjPHoPHoPHo 


V-^rl3 


LJ13 


(^H2UUii (Lri 3 ; 2 


CH3 
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p u 
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TJ 
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CH3 


OH3 


PW^PP^PjPH^PH-, 


CH 3 


OH3 


PH^PH^OPH^PHoPHo 


CH3 


/-I TJ 
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CH2CH2CH2OCH3 
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C (=0) OCH2CH3 
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C (=0) OCH2CH2CH2CH3 
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C (=0) OCH 2 CH=CH 2 
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CH (CH 3 ) CH-CH 2 


CH 3 


C (CH 3 ) 3 


<-in /-< / /~t t 7 \ 

CH=C (CH 3 ) 2 


CH 3 


C (CH 3 ) 3 


CH2C (CH 3 ) =CH 2 


CH 3 


C (CH 3 ) 3 


(—\ 1 /—% T 7 /-ITT \ /"I TJ 

C (CH2CH 3 ) -CH 2 


CH 3 


C (CH 3 ) 3 


CH=CHCH2CH2CH 3 


CH 3 


C (CH 3 ) 3 


C (CH 3 ) =CHCH 2 CH 3 


CH 3 


C (CH 3 ) 3 


CH (CH 3 ) CH— CHCri 3 


CH 3 


C (CH 3 ) 3 


/-nit / /-ITT \ O LI /""*LI f^ 1 LI _ 

CH (CH 3 ) CH2CH— CJi2 


-CH 3 


C (CH 3 ) 3 


on /-n //-itt \ (~* tj r^TJ 

CH=C (CH 3 ) CH2CH 3 


CH 3 


C (CH 3 ) 3 


F » /—« / /ITT \ PUPU 

CH2C (CH 3 )=CHCH 3 


CH 3 


C (CH 3 ) 3 


/-•tj /-i t 7 / z -1 tj \r^Li C* 1 LI 

CH2CH (Cri 3 ; Cxi— L,n 2 


CH 3 


C (CH 3 ) 3 


ATI /"T Tl /~1 TJ / T_T \ 

CH=CHCn v^"3) 2 


CH 3 


C (CH 3 ) 3 


/— T T J /"ITT /T / fy IT \ 

CH2CH=C (CH 3 ; 2 


CH 3 


C (CH 3 ) 3 


/-iTT tj p / pn \ — f" 1 LI - 

CH2CH2C (Cn 2 ; — ^ri2 


CH 3 


C (CH3) 3 


nu^r'ii — c ( nil ^\ 
L/n.2^^1 — 0 ^L/il 3 ; 2 


CH 3 


C(CH 3 ) 3 


CH=CHCH 2 CH 2 CH 2 CH 3 


CH 3 


C(CH 3 ) 3 


CH=CHC1 


CH 3 


C(CH 3 ) 3 


CH=CC1 2 


CH 3 


C(CH 3 ) 3 


CH=C (CH 3 )C1 


CH 3 


C(CH 3 ) 3 


CH 2 CH=CHC1 


CH 3 


C(CH 3 ) 3 


CH 2 CC1=CHC1 


CH 3 


C(CH 3 ) 3 


CH 2 CH=CC1 2 


CH 3 


C(CH 3 ) 3 


CH=CHBr 


CH 3 


C(CH 3 ) 3 


CH=CBr 2 


CH 3 


C(CH 3 ) 3 


CH=C (CH 3 )Br 
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Table 15 



R 1 


n 2 

R 


Tp 3 

K 


CH 3 


C (CH 3 ) 3 






^ \ } 3 


CHoCBr=CHBr 


CH3 


C (CH 3 ) 3 


CH 2 CH=CBr 2 


CH 3 


C(CH 3 ) 3 


CH 2 CH=C (CH 3 ) CI 


CH 3 


C(CH 3 ) 3 


CH 2 CH=C(CF 3 )C1 


CH 3 


C(CH 3 ) 3 


CH 2 CH=C(CH 3 )Br 


CH 3 


C(CH 3 ) 3 


CH 2 CH=C (CF 3 ) Br 


CH 3 


C (CH 3 ) 3 


CH=CHCF 3 


CH 3 


C (CH 3 ; 3 


^ n — v^n<wn 2 ^r 3 


ii 3 




CH 2 CH=CHCH 2 CF 3 


CH 3 


C (CH 3 ) 3 


C = CH 


CH 3 


C(CH 3 ) 3 


C = CCH 3 


CH 3 


C(CH 3 )3 


CH 2 C = CH 


CH3 


C (CH 3 ) 3 


C = CCH 2 CH 3 


CH 3 


C(CH 3 ) 3 


CH 2 C = CCH 3 


CH 3 


C(CH 3 ) 3 


CH 2 CH 2 C = CH 


CH 3 


C(CH 3 ) 3 


CH (CH 3 ) C = CH 


CH 3 


C (CH 3 ) 3 


C = CCH 2 CH 2 CH 3 1 


CH 3 


C(CH 3 ) 3 


CH 2 C = CCH 2 CH 3 


■ CH 3 


C(CH 3 ) 3 


CH 2 CH 2 C = CCH 3 


CH 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 C = CH 


CH3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 C = CCH 3 


O-Ll 3 


C (CHO ^ 


C^CCl 


CH3 


C (L.hi3; 3 


CH 2 C = CO± 


CH 3 


C (CH 3 ) 3 


CH 2 CH 2 C = CC1 


CH 3 


C (CH 3 ) 3 


CH 2 CH 2 CH 2 C = CC1 


CH 3 


C(CH 3 ) 3 


C = CBr 


CH 3 


C(CH 3 ) 3 


CH 2 C = CBr 


CH 3 


C(CH 3 ) 3 


CH 2 CH 2 C = CBr 


CH 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 C^CBr 


CH 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 CH 2 C = CC1 


CH 3 


C(CH 3 ) 3 


CH 2 0H 


CH 3 


C(CH 3 )3 


CH 2 CH 2 OH 


CH 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 OH 


CH 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 CH 2 OH 
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Table 16 



T> 1 
XV 


x> 2 

Ja. 


R 3 


pu~ 
wn.3 


P f PHo ^ -> 
U ^orl3 J 3 


PHoPHoPHoCH-jCH^OH 


PH-, 


^ \ ^ n 3 J 3 


CHoOCH^ 


w.n.3 


P / PH-» \ n 
^ V ^ n 3 / 3 


CH^OCH^CH-* 




P f PHn ^ -» 

^ \ ^-^3 / 3 


PH^OCHoCH^CH? 


PHo 

W i 1 3 


w \ un3 ; 3 


PM^HPH /PH-j) - 
v>n2uun v^-Ti3/ 2 


r* tt 
w.n.3 


p f PM-. ^ 

U ( L,Jrl3 ) 3 


PH^OPHoPHoPH^CH^ 


ph., 

wn.3 


^ \ ^"3 ; 3 


PH0OCH0CH0CH7CH9CH3 


L^rl3 


P (fH, \ D 

^ ^ ^aj-3 / 3 


PHoCHoOCH-^ 


^113 


P f PT-U ^ 0 




pu~ 


P (PHo \ r> 

^ \ ^ n 3 ) 3 


CHOCH00CH9CH9CH1 


wll3 






CH 3 


/-1 / /-ITT \ 

C (CH 3 ) 3 


wn2^"2^W2Wwl-l3 


CH3 


C (CH 3 ) 3 


V- I ) Uwfl3 


CH 3 


C (CH3) 3 




CH 3 


C (CH3) 3 


C U; Uwrl2^' H '2^ il 3 


CH 3 


C (CH3) 3 


C (=0) OCH (CH3) 2 


CH 3 


C(CH 3 ) 3 


C ( =0) OCH2CH2CH2CH3 


CH 3 


C(CH 3 ) 3 


C (=0) OCH 2 CH==CH 2 


~CH 3 


C (CH3) 3 


r* f-A\ nrH / rH^l PH=PH-> 

w ^ — \J ) ULa \ W1I3 ^ v—n2 


CH 3 


C(CH 3 ) 3 


C (=0) OCH (CH 3 ) C (CH 3 ) =CH 2 


CH 3 


C(CH 3 ) 3 


C (=0) OCH 2 CH=CHCH 3 


CH 3 


C(CH 3 ) 3 


C (==0) OCH (CH 3 ) CH=CHCH 3 


CH 3 


C(CH 3 ) 3 


C(=0)OCH 2 CH=C(CH 3 ) 2 


CH 3 


C(CH 3 ) 3 


C (=0)0CH 2 CH=CHC1 


CH 3 


C(CH 3 ) 3 


C(-0)0CH 2 CH-CC1 2 


CH 3 


C(CH 3 ) 3 


C ( =0 ) 0CH 2 CH=GC1 ( CH 3 ) 


CH 3 


C(CH 3 ) 3 


C (=0) 0CH 2 CH=CHBr 


CH 3 


C(CH 3 ) 3 


C(=0)OCH 2 CH=CBr 2 


CH 3 


C(CH 3 ) 3 


C (=0) 0CH 2 CH=CBr (CH 3 ) 
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Table 17 



R 


R * 


ID 3 

R 


CH 2 CH 3 


CH 3 


H 


CH2CH3 


CH 3 


CH 3 


CH2CH3 


CH 3 


CH2CH3 


CH2CH3 


CH 3 


CH2CH2CH3 


CH2CH3 


CH 3 


CH (CH 3 ) 2 


CH2CH3 


CH 3 


CH2CH2CH2CH3 


CH2CH3 


CH 3 


CH (CH 3 ) CH2CH3 


CH2CH3 


CH 3 


CH 2 CH (CH 3 ) 2 


CH2CH3 . 


CH 3 


CH2CH2CH2CH2CH3 


CH2CH3 


CH 3 


CH 2 CH 2 CH (CH 3 ) 2 


CH2CH3 


CH 3 


CH (CH 3 ) CH2CH2CH3 


CH 2 CH 3 


CH 3 


CH 2 CH (CH 3 ) CH2CH3 


CH2CH3 


CH 3 


CH(CH 3 )CH(CH 3 ) 2 


CH2CH3 


CH 3 


CH2CH2CH2CH2CH2CH3 


CH 2 CH 3 


.CH 3 


CH 2 F 


CH2CH3 


CH 3 


CF 3 


CH2CH3 


CH 3 


CH 2 CH 2 F 


CH2CH3 


CH 3 


CH2CF3 ; 


.CH2CH3 


CH 3 


CH2CH2CH2F 


CH 2 CH 3 


CH 3 


CH2CH2CF3 


CH2CH3 


CH 3 


CH2CH2CH2CH2F 


CH2CH3 


CH 3 


CH2CH2CH2CF3 


CH2CH3 


CH 3 


CH2CH2CH2CH2CF3 


CH2CH3 


CH 3 


CH 2 CH 2 C1 


CH2CH3 


CH 3 


CHCXCH2C1 


CH2CH3 


CH 3 


CH 2 CH 2 Br 


CH2CH3 


CH 3 


CHBrCH 2 Br 


CH2CH3 


CH 3 


CH 2 CH 2 CH 2 C1 


CH2CH3 


CH 3 


CH 2 CHC1CH 2 C1 


CH2CH3 


CH 3 


CH 2 CH 2 CH 2 Br 


CH 2 CH 3 


CH 3 


CH 2 CHBrCH 2 Br 


CH2CH3 


CH 3 


CH2CH2CH2CH2CI 


CH2CH3 


CH 3 


CH 2 CH2CH2CH 2 Br 


CH2CH3 


CH 3 


CH2CH 2 CH 2 CH 2 CH2C1 


CH2CH3 


CH 3 


CH2CH2CH 2 CH2CH 2 Br i 
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R 1 


R * 


0 3 
R 


CH 2 CH 3 


CH 3 


CH2CH2CH2CH2CH2CH2CI 


CH2CH3 


CH 3 


CH 2 CH 2 CH2CH 2 CH2CH2Br 


CH2CH3 


CH 3 


CH=CH 2 


CH2CH3 


CH 3 


CH 2 CH=CH 2 


CH2CH3 


CH 3 


CH=CHCH 3 


CH2CH3 


CH 3 


C (CH 3 ) =CH 2 


CH2CH3 


CH 3 


CH=CHCH 2 CH 3 


CH2CH3 


CH 3 


CH 2 CH=CHCH 3 


CH2CH3 


CH 3 


CH 2 CH 2 CH=CH 2 


CH2CH3 


CH 3 


C(CH 3 )=CHCH 3 


CH2CH3 


CH 3 


CH (CH 3 ) CH=CH 2 


CH2CH3 


CH 3 


CH=C (CH 3 ) 2 


CH2CH3 


CH 3 


CH 2 C (CH 3 ) =CH 2 


CH2CH3 


CH 3 


C (CH2CH3) =CH 2 


CH2CH3 


CH 3 


CH==CHCH 2 CH2CH 3 


CH2CH3 


CH 3 


C (CH 3 ) =CHCH 2 CH 3 


CH2CH3 


CH 3 


CH (CH 3 ) CH=CHCH 3 


CH2CH3 


CH 3 


CH (CH 3 )'CH 2 CH=CH2 


CH2CH3 


CH 3 


CH=C (CH 3 ) CH 2 CH 3 


CH2CH3 


CH 3 


CH 2 C (CH 3 ) =CHCH 3 


CH2CH3 


CH 3 


CH 2 CH (CH 3 ) CH=CH 2 


CH2CH3 


CH 3 


CH=CHCH (CH 3 ) 2 


CH2CH3 


CH 3 


CH 2 CH=C (CH 3 ) 2 


CH 2 CH 3 


CH 3 


CH 2 CH 2 C (CH 2 ) ==CH 2 


CH2CH3 


CH 3 


CH2Cn-L(Ln3)2 


CH 2 CH 3 


CH 3 


CH=CHCH 2 CH 2 CH2CH3 


CH 2 CH 3 


CH 3 


CH=CHC1 


CH2CH3 


CH 3 


CH=CC1 2 


CH2CH3 


CH 3 


CH-C(CH 3 )C1 


CH 2 CH 3 


CH 3 


CH2CH-CHCI 


CH2CH3 


CH 3 


CH 2 CC1=CHC1 


CH2CH3 


CH 3 


CH 2 CH=CC1 2 


CH 2 CH 3 


CH 3 


CH=CHBr 


CH 2 CH 3 


CH 3 


CH=CBr 2 


CH2CH3 


CH 3 


CH=C (CH 3 ) Br 
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Table 19 



T-» 1 

R 


JK 


T? 3 


CH 2 CH 3 


O TJ 
CH3 


/~< TT f*< TJ — pUDy 


Uri2V-*«3 


v^i 1 3 


CHoCBr=CHBr 


CH 2 CH 3 


CH 3 


CH 2 CH=CBr 2 


CH2CH3 


CH 3 


CH 2 CH=C (CH 3 ) CI 


CH2CH3 


CH 3 


CH 2 CH=C(CF 3 ) CI 


CH2CH3 


CH 3 


CH 2 CH=C(CH 3 )Br 


CH2CH3 


CH 3 


CH 2 CH=C (CF 3 ) Br 


CH2CH3 


CH3 


CH=CHCF 3 


Url2^ii3 


v^rl3 


rH=rHrHorFr> 

v^ti — v_«ri.v^ii2^' J - 3 




CHt 


CH 2 CH= : CHCH2CF3 


CH2CH3 


CH 3 


C = CH 


CH 2 CH 3 


CH 3 


C = CCH 3 


CH2CH3 


CH 3 


CH 2 C = CH 


CH2CH3 


CH 3 


C = CCH 2 CH 3 


CH2CH3 


CH 3 


CH 2 C = CCH 3 


CH2CH3 


CH 3 


CH 2 CH 2 C = CH 


CH2CH3 


CH 3 


CH (CH 3 ) C = CH 


CH2CH3 


CH 3 


C = CCH 2 CH 2 CH 3 


CH2CH3 


CH 3 


CH 2 C = CCH 2 CH 3 


: CH2CH3 


CH 3 


CH 2 CH 2 C = CCH3 


CH 2 CH 3 


CH 3 


CH 2 CH 2 CH 2 C = CH 


CH2CH3 


CH 3 


CH2CH 2 CH 2 C = CCH3 


CH2CH3 


CH 3 


C = CC1 




^n.3 


Crl2^ — UU-L 


CH2CH3 


CH3 


CH 2 CH 2 C = CC1 


CH2CH3 


CH3 


CH 2 CH 2 CH 2 C s CC1 


CH2CH3 


CH 3 


C = CBr 


CH2CH3 


CH 3 


CH 2 C = CBr 


CH 2 CH 3 


CH 3 


CH 2 CH 2 C = CBr - 


CH2CH3 


CH 3 


CH 2 CH 2 CH 2 C = CBr 


CH2CH3 


CH 3 


CH 2 CH 2 CH2CH 2 C^CC1 


CH 2 CH 3 


CH 3 


CH 2 OH 


CH2CH3 


CH 3 


CH 2 CH 2 OH 


CH2CH3 


CH 3 


CH 2 CH 2 CH 2 OH 


CH2CH3 


CH 3 


CH2CH2CH2CH2OH 



WO 2005/075433 



PCT/JP2005/001309 



Table 20 



TD 1 


TD 2 
XV 


■D 3 


CH2CH3 


f"» LI 
CH3 


PI4«PR«PHoPH^PHoOH 


p u~pt-i ~ 


^113 


PHoOCH-a 
n. 2 vy v> i 1 3 


tj f" 1 14 


0113 




^ TJ _ p« TJ 


^113 


PHoPjPHoPHoCHt 


r"[j^p>T_T 
^n.2^^13 




PU PPU f PT-I \ 


CH2CH3 


p TJ 


PH«nPT4oPPoPHoPH-s 
Un2w^ri2^'- n 2 k -' ri 2 v -' ri 3 


Uri2V-'Ai3 


v^n.3 






ph.. 


v> n 2 n 2 ^ ^ 3 


/-I TJ fl TJ 


UXI3 


v», n 2 n. 2 ^ n 2 ^ n 3 


p tj r** u 




v^,fi2\-»ri2 v ^' v -'- lJ '2^ 11 2^-' 11 o 


/-1TJ fi TJ 


U1I3 


/-^ t t pti r\r^ tj / pu \ 
CH2CH2OCH (CH3) 2 


CH2CH3 


CH 3 


CH2CH2CH2OCH3 


CH2CH3 


CH 3 


/ \ /"^\ /"* IT 

C ( =0 ) OCH3 


CH2CH3 


CH 3 


t r^. \ r~\r~* tj po 

C (=0) OCn2^ri3 


CH2CH3 


CH3 


C (=0) OCH2CH2OH3 


CH2CH3 


CH 3 


C (=0) OCH (CH 3 ) 2 


CH2CH3 


CH 3 


C (=0) OCH2CH2CH2CH3 


CH2CH3 


CH 3 


C (=0) OCH 2 CH=CH 2 


CH2CH3 


CH3 


/~» 1 f\ \ r\r^> t T / pn \ p tj P IJ _ 

C (=0) OCH (CH3) Ln-Ln2 


CH2CH3 


CH 3 


C (-O) OCH (CH 3 ) C (CH 3 ) =CH 2 


' CH2CH3 


CH 3 


C (=0)OCH 2 CH=CHCH 3 


CH2CH3 


CH 3 


C (=0)0CH(CH 3 )CH=CHCH 3 


CH2CH3 


CH 3 


C(=0)0CH 2 CH=C(CH 3 ) 2 


CH2CH3 


CH 3 


C(=0)0CH 2 CH=CHC1 


CH2CH3 


CH 3 


C (=0) 0CH 2 CH=CC1 2 


CH2CH3 


CH 3 


C(=0)0CH 2 CH=CC1 (CH 3 ) 


CH2CH3 


CH 3 


C(=0)OCH 2 CH=CHBr 


CH2CH3 


CH 3 


C(=0)OCH 2 CH=CBr 2 


CH2CH3 


CH 3 


C(=0)OCH 2 CH=CBr (CH 3 ) 
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Table 21 



-r— i 1 

R 1 


R 


T> 3 

R 


CH 2 CH 3 


CH 2 CH 3 


H 


CH 2 CH 3 


CH 2 CH 3 


CH 3 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 2 CH 3 


CH2CH3 


CH 2 CH 3 


CH (CH 3 ) 2 


CH2CH3 


CH 2 CH 3 


CH 2 CH 2 CH 2 CH 3 


CH2CH3 


CH 2 CH 3 


CH (CH 3 ) CH 2 CH 3 


CH2CH3 


CH 2 CH 3 


CH 2 CH(CH 3 ) 2 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 2 CH 2 CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 2 CH(CH 3 ) 2 


CH 2 CH 3 


CH 2 CH 3 


CH (CH 3 ) CH 2 CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH (CH 3 ) CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 3 


CH(CH 3 ) CH(CH 3 ) 2 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 2 CH 2 CH 2 CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 3 


CH 2 F 


CH 2 CH 3 


CH 2 CH 3 


CF 3 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 2 F 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CF 3 


.CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 2 CH 2 F 


CH 2 CH 3 


CH2CH3 


CH2CH2CF3 


CH 2 CH 3 


CH2CH3 


CH 2 CH 2 CH 2 CH 2 F 


CH2CH3 


CH 2 CH 3 


CH 2 CH 2 CH 2 CF 3 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 2 CH 2 CH 2 CF 3 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 2 C1 


CH 2 CH 3 


CH 2 CH 3 


CHC1CH 2 C1 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 2 Br 


CH 2 CH 3 


CH 2 CH 3 


CHBrCH 2 Br 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 2 CH 2 C1 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CHC1CH 2 C1 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 2 CH 2 Br 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CHBrCH 2 Br 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 2 CH 2 CH 2 C1 


CH2CH3 


CH 2 CH 3 


CH 2 CH 2 CH 2 CH 2 Br . 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 2 CH 2 CH 2 CH 2 C1 


CH 2 CH 3 


CH 2 CH 3 


CH 2 CH 2 CH2CH 2 CH 2 Br 
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Table 22 



R 1 


R * 


TD 3 


CH 2 CH 3 


CH2CH3 


CH 2 CH 2 CH 2 CH 2 CH2CH2C1 


CH2CH3 


CH2CH3 


CH2CH 2 CH 2 CH2CH2CH2Br 


CH2CH3 


CH2CH3 


CH=CH 2 


CH2CH3 < 


CH2CH3 


CH 2 CH=CH2 


CH2CH3 


CH2CH3 


CH=CHCH 3 


CH2CH3 


CH2CH3 


C (CH 3 ) =CH 2 


CH 2 CH 3 


CH2CH3 


CH=CHCH 2 CH3 


CH2CH3 


CH2CH3 


CH 2 CH=CHCH3 


CH2CH3 


CH2CH3 


CH 2 CH 2 CH=CH 2 


CH2CH3 


CH2CH3 


C (CH3) =CHCH 3 


CH2CH3 


CH 2 CH 3 


CH (CH 3 ) CH=CH 2 


CH 2 CH 3 ' 


CH2CH3 


CH=C (CH 3 ) 2 


CH2CH3 


CH2CH3 


CH 2 C (CH 3 ) =CH 2 


CH2CH3 


CH2CH3 


C (CH 2 CH 3 ) =CH 2 


CH2CH3 


CH 2 CH 3 


CH=CHCH 2 CH 2 CH 3 


CH2CH3 


CH2CH3 


C (CH 3 ) =CHCH 2 CH 3 


CH2CH3 


CH2CH3 


CH (CH 3 ) CH=CHCH 3 


CH2CH3 


CH2CH3 


CH (CH 3 ) CH 2 CH=CH 2 


CH2CH3 


CH2CH3 


CH=C (CH 3 ) CH 2 CH 3 


CH2CH3 


CH2CH3 


CH 2 C (CH 3 ) =CHCH 3 


CH2CH3 


CH2CH3 


CH 2 CH (CH 3 ) CH=CH 2 


CH2CH3 


CH2CH3 


CH=CHCH (CH3) 2 


CH2CH3 


CH2CH3 


CH 2 CH=C (CH 3 ) 2 


CH2CH3 


CH 2 CH 3 


CH 2 CH 2 C (CH 2 ) =CH 2 


CH 2 CH 3 


CH2CH3 


CH 2 CH=C (CH3) 2 


CH2CH3 


CH2CH3 


CH=CHCH 2 CH2CH2"CH3 


CH2CH3 


CH2CH3 


CH=CHC1 


CH2CH3 


CH2CH3 


CH=CC1 2 


CH2CH3 


CH2CH3 


CH=C(CH 3 )C1 


CH2CH3 


CH2CH3 


CH 2 CH=CHC1 


CH2CH3 


CH2CH3 


CH 2 CC1=CHC1 


CH2CH3 


CH 2 CH 3 


CH 2 CH=CC1 2 


CH2CH3 


CH2CH3 


CH=CHBr 


CH2CH3 


CH2CH3 


CH=CBr 2 


CH2CH3 


CH 2 CH 3 


CH=C (CH 3 ) Br 
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R 




TD 3 

K. 


CH2CH3 


CH2CH3 






PHoPH-» 
^n2^n.3 






CH2CH3 


CH 2 CH=CBr 2 


CH2CH3 


CH2CH3 


CH 2 CH=C (CH 3 ) CI 


CH2CH3 


CH2CH3 


CH 2 CH=C (CF 3 ) CI 


CH2CH3 


CH2CH3 


CH 2 CH=C (CH 3 ) Br 


CH2CH3 


CH2CH3 


CH 2 CH=C (CF 3 ) Br 


CH 2 CH 3 


CH2CH3 


CH=CHCF3 


/"1 M TJ 


Un 2 ^rl3 


PH=PHPHoPFo 


v.* "2 ^* ^ *3 


CH^CHt 


CH 2 CH=CHCH 2 CF3 


CH2CH3 


CH2CH3 


C = CH 


CH2CH3 


CH2CH3 


C = CCH 3 


CH 2 CH 3 


CH2CH3 


CH 2 C = CH 


CH2CH3 


CH2CH3 


C^CCH 2 CH 3 


CH2CH3 


CH2CH3 


CH 2 C = CCH 3 


CH2CH3 


CH2CH3 


CH 2 CH 2 C = CH 


CH2CH3 


CH2CH3 


CH (CH 3 ) C = CH 


CH2CH3 


CH2CH3 


C^CCH 2 CH 2 CH3 


CH 2 CH 3 


CH2CH3 


CH 2 C = CCH 2 CH 3 


CH2CH3 


CH2CH3 


CH 2 CH 2 C = CCH 3 


CH2CH3 


CH2CH3 


CH2CH 2 CH 2 C = CH 


CH 2 CH 3 


CH2CH3 


CH 2 CH 2 CH 2 C = CCH3 


CHoCH-? 

v,< x 1 2 1 1 ,3 


CHsCHt 


P = PP1 


TJ /"* TJ 

Cn2<^ri3 


Uri2^'"3 


CH2C = OLi 


CH2CH3 


CH 2 CH 3 


CH 2 CH 2 C = CC1 


CH2CH3 


CH2CH3 


CH 2 CH 2 CH 2 C = CC1 


CH2CH3 


CH 2 CH 3 


C = CBr 


CH2CH3 


CH2CH3 


CH 2 C = CBr 


CH2CH3 


CH2CH3 


CH 2 CH 2 C = CBr 


CH 2 CH 3 


CH2CH3 


CH 2 CH 2 CH 2 C = CBr 


CH2CH3 


CH2CH3 


CH2CH2CH2CH2C = CC1 


CH2CH3 


CH2CH3 


CH2OH 


CH 2 CH 3 


CH2CH3 


CH2CH2OH 


CH2CH3 


CH2CH3 


CH 2 CH 2 CH 2 OH 


CH2CH3 


CH2CH3 


CH2CH2CH2CH2OH 
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Table 24 



Jlv 


TP 2 

Jtv 


R 3 




ru.pu. 
v-.ri2^-' ri 3 


PH^PHoPHoPHoPHtOH 


n 2 ^ -H. 3 




CH^OCH-* 






CHsOCH^CH^ 


n. 3 


n 2 ^ 3 


CH^OCH^CH^CH-* 


PW„PHn 


CHoCH-? 


pu^nPH ( PHi^ 
v^ri2^-' v ^- n - l^"3i 2 




pu„pu^ 


PH<,OPHoPH->PHoPHt 
^n2^^ J ti2 v -'- n 2 v -- ,ri 2 v -' jri 3 


v-*ri2^-.ri3 


PU.PWt 

x^ri2^-' ri 3 


CHoOCHoCH^CHoCH^CHt 

v_> 1 1/ \_y 1 1 J x X ^ V—* A j. ^ v^ x a. ^/ X i J 


pu„ph, 


Oil 2 v-'A A3 


CHoCHqOCHt 


pu A pu n 
0*12^*13 




PHoCHoOCHqCH-* 






CH9CH90CH 7 CH?CH 3 

J. 1 J v_y x X v_> x x ^ Vp^ xx ^ w _J 






v^n.2^ii 2 ^ M ^ n I ^-"3/ 2 


CH2CH3 


CH2CH3 


On2^ri2^H2UCn3 


CH2CH3 


CH2CH3 


U (, — U ) vJL.rl 3 


CH2CH3 


CH2CH3 




CH2CH3 


Of T /**» T_T 
CH2CH3 


r* 1 r\ \ pipu ril^CU^ 


CH2CH3 


CH2CH3 


C (=0) OCH (CH 3 ) 2 


CH2CH3 


CH2CH3 


C (=0) OCH2CH2CH2CH3 


CH2CH3 


CH2CH3 


C (=0) OCH2CH=CH 2 t 


' CH2CH3 


CH2CH3 


/-1 / n\ rsr*u / r*li^\ PH — r*H^ 

O \ —U ) UOri v 0«3 / on— ui-12 


CH2CH3 


CH2CH3 


C (=0) OCH (CH 3 ) C (CH 3 ) =CH 2 


CH 2 CH 3 


CH2CH3 


C(=0)OCH 2 CH=CHCH 3 


. CH2CH3 


CH2CH3 


C (=0) OCH (CH 3 ) CH=CHCH 3 


CH2CH3 


CH2CH3 


C(=0)OCH 2 CH=C(CH 3 ) 2 


CH 2 CH 3 


CH2CH3 


C (=0) 0CH 2 CH=CHC1 


CH2CH3 


CH2CH3 


C (=0) 0CH 2 CH=CC1 2 


CH2CH3 


CH2CH3 


C (=0) 0CH 2 CH=CC1 (CH 3 ) 


CH2CH3 


CH2CH3 


C (=0) 0CH 2 CH=CHBr 


CH2CH3 • 


CH2CH3 


C (=0) 0CH 2 CH=CBr 2 


CH2CH3 


CH2CH3 


C (=0) 0CH 2 CH=CBr (CH 3 ) 
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Table 25 



In. 


R 2 




P t_t pit 
CH2CH3 


CH (CH 3 


1 2 


H 


CH2CH3 


CH(CH 3 


1 2 


CH3 


CH2CH3 


CH(CH 3 


2 


Pitt pn 
CH2CH3 


p TJ /"1 r T 
CH2CH3 


CH(CH 3 ] 


2 


p T T prj prt 
CH2CH2CH3 


pTT /-ITT 
CH2CH3 


CH(CH 3 ; 


2 


/-1[T / p IT \ 

CH(CH 3 ) 2 


CH2CH3 


CH (ch 3 ; 


2 


f~y \ 7 p rj pi m p t j 

L, n 2 ^-ri 2 ri2^ ri 3 


O 0 /-in 

Url2Cri3 


CH (ch 3 ; 


2 


p* T T / pn \ p TJ pij 

CH (CH 3 ) CH2CH 3 


p 0 p rj 

Cn2Crl3 


ch(ch 3 ; 


2 


u pn / pri \ 

CH2CH (CH 3 ) 2 


CH2CH3 


CH (ch 3 ; 


2 


CH2CH2CH2CH2CH3 


p rj pn 
CH2CH3 


CH (ch 3 ; 


2 


p t 7 pn p tj / p 1 1 \ 

CH2CH2CH (CH3) 2 


p TJ p ZJ 
CH2CH3 


ch (ch 3 ; 


2 


p Tl /pIT \ plj PTJ PIT 

CH (CH 3 ) CH2CH2CH3 


CH2CH3 


ch (ch 3 ; 


2 


/~1 T T /""I T 1 1 /™1 T 7 \ P« T T f \ T 7 

CH2CH (CH 3 ) CH2CH3 


CH2CH3 


CH (CH 3 ) 


2 


P T T / P 1 T 1 \ PI T T / P T T \ 

CH (CH 3 ) CH (CH3) 2 


CH2CH3 


CH(CH 3 ) 


2 


p 7 ¥ p T T P> T T P« LI pl 11 p T T 

CH2CH2CH2CH2CH2CH 3 


CH2CH3 


CH (CH 3 ) 


2 


CH 2 F 


CH2CH3 


CH (CH 3 ) 


2 


CF 3 


p r t pn 
CH2CH3 


CH (CH 3 ) 


2 


p r 7 PTJ TT> 
CH2CH2F 


CH2CH3 


CH (CH 3 ) 


2 


CH2CF 3 


CH2CH3 


CH (CH 3 ) 


2 


p T T PT1 PTT T - ' 
CH2CH2CH2F 


CH2CH3 


CH (CH 3 ) 


2 


p( t T PI T T PI TT» 

CH2CH2CF 3 


/— • r t ptj 
CH2CH3 


CH (CH 3 ) 


2 


p ri PT7 pi T 7 PTT T~l 
CH2CH2CH2CH2F 


CH2CH3 


CH (CH 3 ) 


2 


PI T 7 /"■» T 7 PI T T PI Tn 

CH2CH2CH2CF 3 


CH2CH3 


CH (CH 3 ) 


2 


p T T PTT PTT PTT pi T - 1 

CH2CH2CH2CH2CF 3 


CH2CH3 


CH (CH 3 ) 


2 


p r 7 PTT p ~| 
CH2CH2CI 


P 0 rj 


CH (CH 3 ) 


2 


PUP 1 p T_J pT 


CH2CH3 


CH (CH 3 ) 


2 


CH 2 CH 2 Br 


CH2CH3 


CH (CH 3 ) 


2 


CHBrCH 2 Br 


CH2CH3 


CH (CH 3 ) 


2 


CH 2 CH 2 CH 2 C1 


CH2CH3 


CH (CH 3 ) 


2 


CH 2 CHC1CH 2 C1 I 


CH2CH3 


CH (CH 3 ) 


2 


CH 2 CH 2 CH 2 Br ! 


CH2CH3 


CH (CH 3 ) 


2 


CH 2 CHBrCH 2 Br 


CH2CH3 


CH (CH 3 ) 


2 


CH2CH2CH2CH2CI 


CH2CH3 


CH(CH 3 ) 


2 


CH 2 CH 2 CH2CH2Br 


CH2CH3 


CH (CH 3 ) 


2 


CH 2 CH2CH2CH 2 CH 2 C1 


CH2CH3 


CH(CH 3 ) 


2 


CH 2 CH2CH2CH 2 CH 2 Br 
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Table 2 6 



R 1 


R 2 


n 3 
R 


CH 2 CH 3 


CH{CH 3 ) 


2 


CH2CH2CH2CH2CH2CH2CI 


CH2CH3 


CH (CH 3 ) 


2 


CH2CH 2 CH2CH2CH2CH 2 Br 


CH2CH3 


CH (CH 3 ) 


2 


CH=CH 2 


CH2CH3 


CH (CH 3 ) 


2 


CH 2 CH=CH 2 


CH2CH3 


CH (CH 3 ) 


2 


CH=CHCH 3 


CH2CH3 


CH (CH 3 ) 


2 


C (CH 3 )=CH 2 


CH2CH3 


CH (CH 3 ) 


2 


CH=CHCH 2 CH 3 


CH2CH3 


CH (CH 3 ) 


2 


CH 2 CH=CHCH 3 


CH2CH3 


CH (CH 3 ) 


2 


CH 2 CH 2 CH=CH 2 


CH2CH3 


CH (CH 3 ) 


2 


C(CH 3 )=CHCH 3 


CH2CH3 


CH (CH 3 ) 


2 


CH (CH 3 ) CH=CH 2 


CH2CH3 


CH (CH 3 ) 


2 


CH=C(CH 3 ) 2 


CH2CH3 


CH (CH 3 ) 


2 


CH 2 C(CH 3 )=CH 2 


CH2CH3 


CH (CH 3 ) 


2 


C (CH 2 CH 3 )=CH 2 


CH2CH3 . 


CH (CH 3 ) 


2 


CH=CHCH 2 CH 2 CH 3 


CH2CH3 


CH (CH 3 ) 


2 


C(CH 3 )=CHCH 2 CH 3 


CH2CH3 


CH(CH 3 ) 


2 


CH (CH 3 ) CH=CHCH 3 


CH2CH3 


CH (CH 3 ) 


2 


CH (CH 3 ) CH 2 CH=CH 2 


CH2CH3 


CH (CH 3 ) 


2 


CH=C(CH 3 )CH 2 CH 3 


CH2CH3 


CH (CH 3 ) 


2 


CH 2 C(CH 3 )=CHCH3 


CH2CH3 


CH (CH 3 ) 


2 


CH 2 CH (CH 3 ) CH=CH 2 


CH2CH3 


CH (CH 3 ) 


2 


CH=CHCH (CH 3 ) 2 


CH 2 CH 3 


CH (CH 3 ) 


2 


CH 2 CH=C (CH 3 ) 2 


CH2CH3 


CH (CH 3 ) 


2 


CH 2 CH 2 C (CH 2 ) =CH 2 


CH 2 CH 3 


CH (CH 3 ) 


2 


CH 2 CH=C (CH 3 ) 2 


CH2CH3 


CH (CH 3 ) 


2 


CH=CHCH 2 CH 2 CH 2 CH 3 


CH2CH3 


CH (CH 3 J 


2 


CH=CHC1 


CH2CH3 


CH (CH 3 ) 


2 


CH=CC1 2 


CH2CH3 


CH (CH 3 ) 


2 


CH=C(CH 3 )C1 


CH2CH3 


CH (CH 3 ] 


2 


CH 2 CH=CHC1 


CH2CH3 


CH (CH 3 ) 


2 


CH 2 CC1=CHC1 . 


CH2CH3 


CH (ch 3 ; 


2 


CH 2 CH=CC1 2 


CH2CH3 


CH (ch 3 ; 


> 2 


CH=CHBr 


CH2CH3 


CH (CH 3 ] 


► 2 


CH=CBr 2 


CH2CH3 


CH (CH 3 ] 


2 


CH=C(CH 3 )Br 



WO 2005/075433 



PCT/JP2005/001309 



102 



Table 27 



"D 1 

K 


X> 2 


T? 3 

XV 


CH2CH3 


CH (CH3 ; 2 




v— • i 1 2 ^ * ■* 3 


v>.n \ v^ii.3 / 2 


CH2CBr=CHBr 


CH2CH3 


CH (CH 3 ) 2 


CH 2 CH=CBr 2 


CH2CH3 


CH(CH 3 ) 2 


CH 2 CH=C(CH 3 )C1 


CH 2 CH 3 


CH(CH 3 ) 2 


CH 2 CH=C (CF 3 )C1 


CH2CH3 


CH(CH 3 ) 2 


CH 2 CH=C(CH 3 )Br 


CH2CH3 


CH(CH 3 ) 2 


CH 2 CH=C (CF 3 ) Br 


CH2CH3 


CH (CH 3 ) 2 


CH=tnLr 3 


Un 2 ^*l3 


uri \ ^n 3 ; 2 




CHoCHt 


CH (CH-*) 2 


CH 2 CH=CHCH 2 CF 3 


CH 2 CH 3 


CH(CH 3 ) 2 


C = CH 


CH2CH3 


CH(CH 3 ) 2 


C = CCH 3 


CH2CH3 


CH (CH 3 ) 2 


CH 2 C = CH 


CH2CH3 


CH(CH 3 ) 2 


C = CCH 2 CH 3 


CH2CH3 


CH (CH 3 ) 2 


CH 2 C = CCH 3 


CH2CH3 


CH(CH 3 ) 2 


CH 2 CH 2 C = CH 


CH2CH3 


CH (CH 3 ) 2 


CH(CH 3 )C = CH 


CH2CH3 


CH(CH 3 ) 2 


C = CCH 2 CH 2 CH 3 


CH 2 CH 3 


CH(CH 3 ) 2 


CH 2 C = CCH 2 CH 3 


CH2CH3 


CH(CH 3 ) 2 


CH 2 CH 2 C^CCH 3 


CH2CH3 


CH(CH 3 ) 2 


CH 2 CH 2 CH 2 C = CH 


CH2CH3 


CH(CH 3 ) 2 


CH 2 CH 2 CH 2 C = CCH3 




CH (CH 3 ) 2 


C = CC1 






Q_ri2^ — JL 


CH 2 CH 3 


CH (CH 3 ) 2 


CH 2 CH 2 C = CC1 


CH2CH3 


CH (CH 3 ) 2 


CH 2 CH 2 CH 2 C = CC1 


CH2CH3 


CH(CH 3 ) 2 


C = CBr 


CH2CH3 


CH(CH 3 ) 2 


CH 2 C = CBr 


CH2CH3 


CH(CH 3 ) 2 


CH 2 CH 2 C^CBr 


CH2CH3 


CH(CH 3 ) 2 


CH 2 CH 2 CH 2 C = CBr 


CH2CH3 


CH(CH 3 ) 2 


CH2CH2CH2CH2C = CC1 


CH2CH3 


CH(CH 3 ) 2 


CH 2 OH 


CH2CH3 


CH(CH 3 ) 2 


CH2CH2OH 


CH2CH3 


CH(CH 3 ) 2 


CH 2 CH 2 CH 2 OH 


CH2CH3 


CH(CH 3 ) 2 


CH2CH2CH2CH2OH 
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Table 28 



r? i 

Xv 


R 2 


R 3 




PH (CHt) 0 


CH2CH2CH2CH2CH2OH 




CH (CHO ? 


CH 2 OCH 3 




CH (CHO 2 


CH 2 OCH 2 CH 3 




CH (CHO 2 


CH 2 OCH 2 CH 2 CH 3 


CHoCHi 


CH (CH 3 ) 2 


CHoOCH (CH\) 0 


Urt 2 ^"3 


i^n ^uri3 ; 2 


CHoOCHoCH^CH^CH^ 


v^ri2^-' ri 3 


CH ( CHi) 9 


CH2OCH2CH2CH2CH2CH3 




PH (CH-0 9 


CH2CH2OCH3 


v^rl2v^n.3 




CH2CH2OCH2CH3 


Url2^^ 1 3 


PH f CHr> ) 0 


CH2CH2OCH2CH2CH3 


Cii2^rl3 


PH f PHi ) 0 


L.ri2^rl2^> l ^n ^n 3 / 2 


CH2CH3 


CH (CH3) 2 


L»n2^-f*2 Vkj ' fA 2^'^-' ri 3 


CH2CH3 


CH (CH 3 ; 2 


^ — \J / w^ri3 


CH2CH3 


CH (CH 3 ; 2 


\ — uj w ^ n 2 ^ J* 3 


CH2CH3 


CH (CH 3 ) 2 


\, — vj ; wL>rl2^-ti2 k -" n -3 


CH2CH3 


CH (CH3) 2 


C (=0) OCH (CH3) 2 


CH2CH3 


CH (CH 3 ) 2 


C (=0) OCn2Crl2^ rt 2^' rt 3 


CH2CH3 


CH (CH 3 ) 2 


C (=0) OCH2CH=CH2 


CH2CH3 


CH [l^ti3) 2 


P /=Oi OPH f CH-*) CH=CH? 


CH2CH3 


CH(CH 3 ) 2 


C (=0) OCH (CH 3 ) C (CH 3 ) =CH 2 


CH2CH3 


CH(CH 3 ) 2 


C (=0) OCH 2 CH=CHCH 3 


CH2CH3 


CH(CH 3 ) 2 


C (=0) OCH (CH 3 ) CH=CHCH 3 


CH2CH3 


CH(CH 3 ) 2 


C(=0)OCH 2 CH=C(CH 3 ) 2 


CH2CH3 


CH(CH 3 ) 2 


C (=0) 0CH 2 CH=CHC1 


CH2CH3 


CH(CH 3 ) 2 


C (=0) 0CH 2 CH=CC1 2 


CH2CH3 


CH(CH 3 ) 2 


C (=0) OCH 2 CH=CCl (CH 3 ) 


CH2CH3 


CH(CH 3 ) 2 


C (=0) 0CH 2 CH=CHBr 


CH2CH3 


CH(CH 3 ) 2 


C (=0) OCH 2 CH=CBr 2 


CH2CH3 


CH(CH 3 ) 2 


C (=0) 0CH 2 CH=CBr (CH 3 ) 
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Table 29 



R 1 


R 2 


T"> 3 

R * 


CH 2 CH 3 


C(CH 3 ) 3 


H 


CH2CH3 


C(CH 3 ) 3 


CH 3 


CH2CH3 


C(CH 3 ) 3 


CH2CH3 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH 2 CH 3 


CH2CH3 


C(CH 3 ) 3 


CH(CH 3 ) 2 


CH2CH3 


C(CH 3 ) 3 


CH2CH2CH2CH3 


CH 2 CH 3 


C(CH 3 ) 3 


CH (CH3) CH2CH3 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH (CH 3 ) 2 


CH2CH3 


C(CH 3 ) 3 


CH2CH2CH2CH2CH3 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH 2 CH (CH 3 ) 2 


CH2CH3 


C(CH 3 ) 3 


CH (CH 3 ) CH2CH2CH3 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH (CH 3 ) CH2CH3 


CH2CH3 


C(CH 3 ) 3 


CH(CH 3 )CH(CH 3 ) 2 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH 2 CH2CH2CH 2 CH3 


CH2CH3 


C(CH 3 ) 3 


CH 2 F 


CH2CH3 


C(CH 3 ) 3 


CF 3 


CH2CH3 


C(CH 3 ) 3 


CH2CH2F 


CH2CH3 


C(CH 3 ) 3 


CH2CF3 


CH 2 CH 3 


C(CH 3 ) 3 


CH2CH2CH2F 


CH2CH3 


C(CH 3 ) 3 


CH2CH2CF3 


CH2CH3 


C(CH 3 ) 3 


CH2CH2CH2CH2F 


CH2CH3 


C(CH 3 ) 3 


CH2CH2CH2CF3 


CH2CH3 


C(CH 3 ) 3 


CH2CH2CH2CH2CF3 


CH2CH3 


C(CH 3 ) 3 


CH2CH2CI 


GH2CH3 


C (CH 3 ) 3 


CHCICH2CI 


CH 2 CH 3 


C(CH 3 ) 3 


CH 2 CH 2 Br 


CH2CH3 


C(CH 3 ) 3 


CHBrCH 2 Br 


CH2CH3 


C(CH 3 ) 3 


CH2CH2CH2CI 


CH2CH3 


C(CH 3 ) 3 


CH 2 CHC1CH 2 C1 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 Br 


CH 2 CH 3 


C(CH 3 ) 3 


CH 2 CHBrCH 2 Br 


CH2CH3 


C(CH 3 ) 3 


CH2CH2CH2CH2CI 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH 2 CH2CH2Br 


CH2CH3 


C(CH 3 ) 3 


CH2CH2CH2CH2CH2CI 


CH2CH3 


C(CH 3 ) 3 


CH2CH2CH 2 CH 2 CH 2 Br 
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Table 30 



R 1 


■n 2 

R 


TT> 3 

K 


CH 2 CH 3 


C(CH 3 ) 3 


CH2CH2CH2CH2CH2CH2C1 


CH2CH3 


C (CH 3 ) 3 


CH2CH2CH2CH 2 CH2CH 2 Br 


CH2CH3 


C(CH 3 ) 3 


CH=CH 2 


CH2CH3 


C (CH 3 ) 3 


CH2CH=CH 2 


CH2CH3 


C (CH 3 ) 3 


CH=CHCH 3 


CH 2 CH 3 


C(CH 3 ) 3 


C (CH 3 ) =CH 2 


CH2CH3 


C (CH 3 ) 3 


CH=CHCH 2 CH 3 


CH2CH3 


C (CH 3 ) 3 


CH 2 CH=CHCH 3 


CH2CH3 


C (CH 3 ) 3 


CH 2 CH 2 CH=CH 2 


CH2CH3 


C (CH 3 ) 3 


C(CH 3 )=CHCH 3 


CH2CH3 


C (CH 3 ) 3 


CH (CH 3 ) CH=CH 2 


CH2CH3 


C (CH 3 ) 3 


CH=C (CH 3 ) 2 


CH 2 CH 3 


C(CH 3 ) 3 


CH2C (CH 3 ) =CH 2 


CH2CH3 


C (CH 3 ) 3 


C (CH 2 CH 3 ) =CH 2 


CH2CH3 


C (CH 3 ) 3 


CH=CHCH 2 CH 2 CH3 


CH2CH3 


C (CH 3 ) 3 


C ( CH3 ) =CHCH 2 CH 3 


CH2CH3 


C (CH 3 ) 3 


CH (CH 3 ) CH=CHCH3 


CH2CH3 


C(CH 3 ) 3 


CH (CH 3 ) CH 2 CH=CH 2 


CH2CH3 


C(CH 3 ) 3 


CH=C (CH 3 ) CH2CH3 


CH2CH3 


C(CH 3 ) 3 


CH 2 C (CH 3 ) =CHCH 3 


CH 2 CH 3 


C(CH 3 ) 3 


CH 2 CH ( CH 3 ) CH=CH 2 


CH2CH3 


C (CH 3 ) 3 


CH=CHCH (CH 3 ) 2 


CH2CH3 


C(CH 3 )3 


CH 2 CH=C (CH 3 ) 2 


CH2CH3 


C (CH 3 ) 3 


CH 2 CH 2 C (CH 2 ) =CH 2 


CH2CH3 


C (CH 3 ) 3 


CH 2 CH=C (CH3) 2 


CH2CH3 


C(CH 3 ) 3 


CH=CHCH 2 CH 2 CH 2 CH3 


CH2CH3 


C(CH 3 ) 3 


CH^CHCl 


CH2CH3 


C(CH 3 ) 3 


CH=CC1 2 


CH2CH3 


C(CH 3 ) 3 


CH=C(CH 3 )C1 


CH 2 CH 3 


C(CH 3 ) 3 


CH 2 CH=CHC1 


CH2CH3 


C(CH 3 ) 3 


CH 2 CC1=CHC1 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH=CC1 2 


CH2CH3 


C(CH 3 ) 3 


CH=CHBr 


CH2CH3 


C(CH 3 ) 3 


CH=CBr 2 


CH2CH3 


C(CH 3 ) 3 


CH=C(CH 3 )Br 
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R 


2 

K 


X> 3 


CH2CH3 


C (CH 3 ) 3 


CH 2 CH=CHi3r 1 




V ^ n 3 J 3 




CH2CH3 


C (CH 3 ) 3 


CH 2 CH=CBr 2 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH=C(CH 3 )Cl 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH=C (CF 3 )C1 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH=C (CH 3 ) Br 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH=C (CF 3 ) Br 


CH 2 CH 3 


C (CH 3 ) 3 


CH=CHCF3 


112^03 


^ \ ^"3 / 3 






C (CH 3 ) 3 


CH 2 CH=CHCH 2 CF 3 


CH2CH3 


C (CH 3 ) 3 


C = CH 


CH 2 CH 3 


C (CH 3 ) 3 


C = CCH 3 


CH2CH3 


C(CH 3 ) 3 


CH 2 C = CH 


CH2CH3 


C(CH 3 ) 3 


C = CCH 2 CH 3 


CH2CH3 


C(CH 3 ) 3 


CH 2 C = CCH 3 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH 2 C = CH 


CH2CH3 


C(CH 3 ) 3 


CH (CH 3 ) C = CH 


CH2CH3 


C(CH 3 ) 3 


C = CCH 2 CH 2 CH 3 


CH2CH3 


C(CH 3 ) 3 


CH 2 C = CCH 2 CH 3 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH 2 C = CCH 3 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH2CH Z C = CH 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 C = CCH3 


CUbCH-q 


C (CH 3 ) 3 


C = CC1 


pu„f>n^ 
v^rl 2 L,ri3 


\ ^ri3 } 3 


Uri2^ — UUX 


CH2CH3 


C (CH 3 ) 3 


CH 2 CH 2 C = CC1 


CH2CH3 


C(CH 3 )3 


CH 2 CH 2 CH 2 C = CC1 


CH2CH3 


C(CH 3 ) 3 


C = CBr 


CH2CH3 


C(CH 3 ) 3 


CH 2 C = CBr 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH 2 C = CBr 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 C = CBr 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH 2 CH2CH 2 C = CC1 


CH2CH3 


C(CH 3 ) 3 


CH 2 0H 


CH2CH3 


C(CH 3 ) 3 


CH 2 CH 2 OH 


CH2CH3 


C(CH 3 ) 3 


CH2CH2CH2OH 


CH2CH3 


C(CH 3 ) 3 


CH2CH2CH2CH2OH 
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Table 32 



•p 1 


Xv 


R 3 




<~ \ ^"3 ) 3 


PH0PH0PH0PH0PH0OH 

\^n2^-'**2^*- l 2^-' i 1 2 *• 1 2 ^ A A 1 


^112^113 


U \ ^"3 / 3 


PHoOCH-i 




^ V ^n3 ; 3 


PHoOCHoCH-a 




P / PH^ 0 
v ^113 / 3 


CHoOCHoCHoCHt 






PH«PiPH f PH-* ^ ! 


CH2CH3 


C (CH3 ) 3 


PH«PiPT-IoPH-.PHoPH-d 
L^n2^^n.2^-'ri2 v -'AT-2^-' ri 3 


v^n2 l ^'"3 


p / ru,\ _ 
0 ^ ^3 ; 3 


PHoOPHoCH^CHdCHoCH-* 


L.ri2Un3 


P ( PH-, ^ 

0 1^x13; 3 


PHoPH^OPH-3 


pu 


^ I 0H3 ; 3 


PHoPHoOPHoCH^ 


/-« T_J /-<TJ 


P / PU„ \ 


P T-UP H oOP FU P HoP H -a 


CH2CH3 


P /PH,\ „ 


CH2CH2OCH (CH3; 2 


CH2CH3 


C (CH 3 ) 3 


/sit pit /"t u /~\ r^i t t 
CH2CH2CH2OLH3 


CH 2 CH 3 


C (CH 3 ) 3 


C (=0) OCn.3 


CH2CH3 


C (CH 3 ) 3 


C (=(J) UUhL 2 ^n3 


CH2CH3 


C (CH 3 ) 3 


C (=0; OCH 2 ^H2^n 3 


CH2CH3 


C (CH 3 ) 3 


C (=0) OCH (CH 3 ) 2 


CH2CH3 


C(CH 3 ) 3 


C (=0) OCH2CH2CH2CH3 


CH 2 CH 3 


C(CH 3 ) 3 


C (=0) OCH 2 CH=CH 2 


CH2CH3 


C (CH3) 3 


C (=0) OLH VL,n 3 / On— Url2 . 


CH2CH3 


C(CH 3 ) 3 


C ( =0 ) OCH ( CH 3 ) C ( CH 3 ) ==CH 2 


CH2CH3 


C(CH 3 ) 3 


C ( =0 ) OCH 2 CH=CHCH 3 


CH2CH3 


C(CH 3 ) 3 


C (=0) OCH (CH 3 ) CH=CHCH 3 


CH2CH3 


C(CH 3 ) 3 


C (=0) 0CH 2 CH=C (CH 3 ) 2 


CH2CH3 


C(CH 3 ) 3 


C (=0) 0CH 2 CH=CHC1 


CH2CH3 


C(CH 3 ) 3 


C (=0)0CH 2 CH=CC1 2 


CH2CH3 


C(CH 3 ) 3 


C (=0) OCH 2 CH=CCl (CH 3 ) 


CH2CH3 


C(CH 3 ) 3 


C (=0) OCH 2 CH=CHBr 


CH 2 CH 3 


C(CH 3 ) 3 


C (=0)OCH 2 CH=CBr 2 


CH2CH3 


C(CH 3 ) 3 


C (=0) 0CH 2 CH=CBr (CH 3 ) 
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Table 33 



•o 1 

R 


r> 2 
K 


TD 3 


CF 3 


CH 3 


H, 


CF 3 


CH 3 


CH 3 


CF 3 


CH 3 


CH 2 CH 3 


CF 3 


CH 3 . 


CH2CH2CH 3 


CF 3 


CH 3 


CH (CH 3 ) 2 


CF 3 


CH 3 


CH2CH2CH2CH3 


CF 3 


CH 3 


CH (CH 3 ) CH 2 CH 3 


CF 3 


CH 3 


CH 2 CH (CH 3 ) 2 


CF 3 


CH 3 


CH 2 CH2CH 2 CH 2 CH 3 


CF 3 


CH 3 


CH 2 CH 2 CH (CH 3 ) 2 


CF 3 


CH 3 


CH ( CH 3 ) CH 2 CH 2 CH 3 


CF 3 


CH 3 


CH 2 CH (CH 3 ) CH 2 CH 3 


CF 3 


CH 3 


CH (CH 3 ) CH (CH 3 ) 2 


CF 3 


CH 3 


CH 2 CH2CH2CH2CH 2 CH 3 


CF 3 


CH 3 


CH 2 F 


CF 3 


CH 3 


CF 3 


CF 3 


CH 3 


CH 2 CH 2 F 


CF 3 


CH 3 


CH 2 CF 3 


CF 3 


CH 3 


CH2CH2CH2F 


CF 3 


CH 3 


CH 2 CH 2 CF 3 


CF 3 


CH 3 


CH2CH2CH2CH2F 


CF 3 


CH 3 


CH 2 CH 2 CH 2 CF 3 


CF 3 


CH 3 


CH 2 CH 2 CH 2 CH2CF 3 


CF 3 


CH 3 


CH 2 CH 2 C1 


CF 3 


CH 3 




CF 3 


CH 3 


CH 2 CH 2 Br 


CF 3 


CH 3 


CHBrCH 2 Br 


CF 3 


CH 3 


CH 2 CH 2 CH 2 C1 


CF 3 


CH 3 


CH 2 CHC1CH 2 C1 


CF 3 


CH 3 


CH 2 CH 2 CH 2 Br 


CF 3 


CH 3 


CH 2 CHBrCH 2 Br 


CF 3 


CH 3 


CH2CH2CH2CH2CI 


CF 3 


CH 3 


CH 2 CH 2 CH2CH2Br 


CF 3 


CH 3 


CH2CH2CH2CH2CH2CI 


CF 3 


CH 3 


CH 2 CH2CH 2 CH 2 CH2Br 
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Table 34 



R 1 


R 2 


T1 3 

R 


CF 3 


CH 3 


CH2CH2CH2CH2CH2CH2C1 


CF 3 


CH 3 


CH 2 CH2CH2CH 2 CH2CH2Br 


CF 3 


CH 3 


CH=CH 2 


CF 3 


CH 3 


CH 2 CH=CH 2 


CF 3 


CH 3 


CH=GHCH 3 


CF 3 


CH 3 


C (CH 3 ) =CH 2 


CF 3 


CH 3 


CH=CHCH 2 CH 3 


CF 3 


CH 3 


CH 2 CH=CHCH 3 


CF 3 


CH 3 


CH 2 CH 2 CH=CH2 


CF 3 


CH 3 


C (CH 3 ) =CHCH 3 


CF 3 


CH 3 


CH (CH 3 ) CH=CH 2 


CF 3 


CH 3 


CH=C (CH 3 ) 2 


CF 3 


CH 3 


CH 2 C (CH 3 ) =CH 2 


CF 3 


CH 3 


C (CH 2 CH 3 ) =CH 2 


CF 3 


CH 3 


CH=CHCH 2 CH 2 CH 3 


CF 3 


CH 3 


C (CH 3 ) =CHCH 2 CH 3 


CF 3 


CH 3 


CH ( CH 3 ) CH=CHCH 3 


CF 3 


CH 3 


CH (CH 3 ) CH 2 CH=CH 2 


CF 3 


CH 3 


CH=C (CH 3 ) CH 2 CH 3 . 


CF 3 


CH 3 


CH 2 C (CH 3 ) =CHCH 3 [ 


CF 3 


CH 3 


CH 2 CH (CH 3 ) CH=CH 2 


CF 3 


CH 3 


CH=CHCH (CH 3 ) 2 


CF 3 


CH 3 


CH 2 CH=C (CH 3 ) 2 


CF 3 


CH 3 


CH 2 CH 2 C (CH2) =CH 2 


CF 3 


CH 3 


CH2CH=C (CH 3 ) 2 


CF 3 


CH 3 


CH=CHCH 2 CH 2 CH 2 CH 3 


CF 3 


CH 3 


CH=CHC1 


CF 3 


CH 3 


CH=CCl 2 


CF 3 


CH 3 


CH=C(CH 3 )C1 


CF 3 


CH 3 


CH 2 CH=CHC1 


CF 3 


CH 3 


CH 2 CC1=CHC1 


CF 3 


CH 3 


CH 2 CH=CC1 2 


CF 3 


CH 3 


CH=CHBr 


CF 3 


CH 3 


CH=CBr 2 


CF 3 


CH 3 


CH=C (CH 3 ) Br 
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Table 35 



R 


-0 2 

R 


TD 3 

K 


CF 3 


CH3 


Ln2^n — ^nDi- 


3 


^n 3 


CH 2 CBr=CHBr 


v-»r 3 


CH 3 


CH 2 CH=CBr 2 


CF 3 


CH 3 


CH 2 CH=C (CH 3 )C1 


CF 3 


CH 3 


CH 2 CH=C(CF 3 )C1 


CF 3 


CH 3 


CH 2 CH=C(CH 3 )Br 


CF 3 


CH 3 


CH 2 CH=C (CF 3 ) Br 


CF 3 


CH 3 


CH=CHOF3 


CF3 


Un 3 




3 




CH 2 CH=CHCH 2 CF 3 


CF 3 


CH 3 


C = CH 


CF 3 


CH 3 


C = CCH 3 


CF 3 . 


CH 3 


CH 2 C = CH 


CF 3 


CH 3 


C = CCH 2 CH 3 


CF 3 


CH 3 


CH 2 C = CCH 3 1 


CF 3 


CH 3 


CH 2 CH 2 C^CH 


CF 3 


CH 3 


CH(CH 3 )C = CH 


CF 3 


CH 3 


C = CCH 2 CH 2 CH 3 


CF 3 


CH 3 


\h 2 c^cch 2 ch 3 


CF 3 


CH 3 


CH 2 CH 2 C = CCH 3 


CF 3 


CH 3 


CH 2 CH 2 CH 2 C = CH 


CF 3 
v -* ■*- j 


CH 3 


CH 2 CH 2 CH 2 C = CCH 3 


3 


CH 3 


c=cci 


CF 3 


Uri 3 


CH 2 C — 


CF 3 


CH 3 


CH 2 CH 2 C = CC1 


CF 3 


CH3 


CH 2 CH 2 CH 2 C^CC1 


CF 3 


CH 3 


C = CBr 


CF 3 


CH 3 


CH 2 C = CBr 


CF 3 


CH 3 


CH 2 CH 2 C = CBr 


CF 3 


CH 3 


CH 2 CH 2 CH 2 C = CBr 


CF 3 


CH 3 


CH 2 CH 2 CH 2 CH 2 C = CC1 


CF 3 


CH 3 


CH 2 0H 


CF 3 


CH3 


CH 2 CH 2 OH 


CF 3 


CH 3 


CH 2 CH 2 CH 2 OH 


CF 3 


CH 3 


CH 2 CH 2 CH 2 CH 2 OH 
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Table 36 



R 1 


R 2 


R 3 


CF 3 


CH 3 


CH2CH2CH2CH2CH2OH 


CF 3 


CH 3 


CH 2 OCH 3 


CF 3 


CH 3 


CH 2 OCH 2 CH 3 


CF 3 


CH 3 


CH 2 OCH 2 CH 2 CH 3 


CF 3 


CH 3 


CH 2 OCH (CH 3 ) 2 


CF 3 


CH 3 


CH20CH 2 CH2CH 2 CH 3 


CF 3 


CH 3 


CH 2 OCH 2 CH2CH2CH 2 CH 3 


CF 3 • 


CH 3 


CH 2 CH 2 OCH 3 


CF 3 


CH 3 


CH2CH 2 OCH 2 CH 3 


CF 3 


CH 3 


CH 2 CH 2 OCH 2 CH 2 CH 3 


CF 3 


CH 3 


CH 2 CH 2 OCH (CH 3 ) 2 


CFi 


CH 3 




CF 3 


CHt 


C (=0) OCH 3 


CF 3 


CH 3 


C (=0) OCHoCHm 


CF 3 


CH 3 


C (=0) OCH^CHoCH^ 


CF 3 


CH 3 


c* t — r\ \ c\hw ( r'vi -\ 


n it* 


L.ri 3 


f~* 1 r\ \ /~\ r~* 0 r~* X.J r~* u /~i t t 

( — U; Utrl2Lfl2Ln2tn3 


3 


^Xl 3 


0 / r\ \ r\r~* xi rj 

^ ^ — U; vJCrl 2 Un— Crl 2 * 


^ r 3 






CF 3 


CH 3 


C (=0) OCH (CH 3 ) C (CH 3 ) =CH 2 


CF 3 


CH 3 


C (=0) OCH 2 CH=CHCH 3 


CF 3 


CH 3 


C (=0) OCH (CH 3 ) CH=CHCH 3 


CF 3 


CH 3 


C (=0) OCH 2 CH=C (CH 3 ) 2 


CF 3 


CH 3 


C(=0)0CH 2 CH=CHC1 


CF 3 


CH 3 


C (=0) 0CH 2 CH=CC1 2 


CF 3 


CH 3 


C (=0) 0CH 2 CH=CC1 (CH 3 )- 


CF 3 


CH 3 


C(=0)OCH 2 CH=CHBr . 


CF 3 


CH 3 


C (=0) OCH 2 CH=CBr 2 


CF 3 


CH 3 


C (-O) 0CH 2 CH=CBr (CH 3 ) 
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Table 37 



R 1 


R 2 


R 3 


v^c 3 


n_» j. 1 2 ii 3 


ri 


3 


PU„PU~ 


PU-, 
On3 


PFo 




PU^PU-, 


CFo. 

3 




On20ri20ri3 


PFo 
3 




pu / pu„\ 
ori lUri3; 2 


3 


on. 2 003 


rH„PT4„pu p u 
o rl 2 o ii 2 o ri 2 o n 3 


3 


PHoPHo 
^112^113 


pu /py„i pu pu 
On \ on.3 J Lri2tn3 


PFo 

3 


o 112 on 3 


Ort2on V 0113 ) 2 


PFo 
ojc 3 


on 2 ^ Jtl 3 


PH„PP„PU.PU PU 
Ln2Ln2^n2Ln2Lfi3 


PFo 


ori2 ori3 


PH.PP.PH fpu.\ _ 
On 2 orl2on \ 0J13 / 2 


PFo 
^ r 3 


on 2 on.3 


p u / PH.\ PH«PH«PU 
On ^003; 01120x120*13 


PFo 

or 3 


on.2 on3 


Ori2on ^0113/ Ori20ri3 


pp. 
3 


on2 Onj 


pu /pu ^ pu /pu \ 


PFo 
or 3 


on2on3 


PH n PH„PH-PH pu.pu 
O 02 Ort20n20n2on2 1^113 


PFo 


PH0PH0 
un2"^.ri3 


On2 r 


P FV 
or 3 


on2on3 


p TP 

or 3 


PFo 
or 3 


Ora20n3 


On2on.2 c 


PFo 
or 3 


PH0PH0 
^>n.2^*xl3 


PU_P TT~ 

on2^" " 3 


or 3 


Ort20n3 


PU pu^pu TP 
ori2on2on2r 


PFo 
or 3 


pu.pu, 
un2^ri3 


PH«PH«Pir, 
0n2on2O *- 3 


PFo 
o -C 3 


on2on3 


PH^PH-,PHnPH«lT 
Ln2^n2v>n2^n2r 


p TP 

or 3 


Ori2^tt3 


r , u„PU-.r , u ptt 
On2on20n2^£ 3 


PFo 
or 3 


on2 on3 


PHArH„PH«PH„PC* ! 
0n2on2on 2 on2O *• 3 


PFo 


0112003 


PHnPH^Pl 

O rl 2 O n 2 o J- 


or 3 


N^A A2 ^113 


PHP1 PHoPl 


CF 3 


CH2CH3 


CH 2 CH 2 Br 


CF 3 


CH2CH3 


CHBrCH 2 Br 


CF 3 


CH 2 CH 3 


CH 2 CH 2 CH 2 C1 


CF 3 


CH2CH3 


CH 2 CHC1CH 2 C1 


CF 3 


CH 2 CH 3 


CH 2 CH2CH 2 Br 


CF 3 


CH 2 CH 3 


CH 2 CHBrCH 2 Br 


CF 3 


CH2CH3 


CH2CH 2 CH 2 CH 2 C1 


CF 3 


CH2CH3 


CH 2 CH 2 CH2CH 2 Br 


CF 3 


CH2CH3 


CH 2 CH2CH 2 CH2CH 2 C1 


CF 3 


CH2CH3 


CH 2 CH 2 CH2CH2CH 2 Br 
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Table 38 



R 1 


R 


R 3 ^ 


CF 3 


CH2CH3 


CH 2 CH 2 CH 2 CH2CH 2 CH2C1 


CF 3 


CH2CH3 


CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 Br 


CF 3 


CH 2 CH 3 


CH-CH 2 


CF 3 


CH2CH3 


CH 2 CH=CH 2 


CF 3 


CH2CH3 


CH=CHCH 3 


CF 3 


CH2CH3 


C(CH 3 )=CH 2 


CF 3 


CH2CH3 


CH=CHCH 2 CH 3 


CF 3 


CH2CH3 


CH 2 CH=CHCH 3 


CF 3 


CH2CH3 


CH 2 CH 2 CH=CH 2 


CF 3 


CH2CH3 


C(CH 3 )=CHCH 3 


CF 3 


CH2CH3 


CH (CH 3 )CH=CH 2 


CF 3 


CH2CH3 


CH=C (CH 3 ) 2 


CF 3 


CH2CH3 


CH 2 C(CH 3 )=CH 2 


CF 3 


CH2CH3 


C (CH 2 CH 3 )=CH 2 


CF 3 


CH2CH3 


CH=CHCH 2 CH 2 CH 3 


CF 3 


CH2CH3 


C (CH 3 )=CHCH 2 CH 3 


CF 3 


CH2CH3 


CH (CH 3 ) CH=CHCH 3 


CF 3 


CH2CH3 


CH (CH 3 ) CH 2 CH=CH 2 


CF 3 


CH2CH3 


CH=C(CH 3 )CH 2 CH 3 


CF 3 


CH 2 CH 3 


CH 2 C (CH 3 ) =CHCH 3 


CF 3 


CH2CH3 


CH 2 CH (CH 3 )CH=CH 2 


CF 3 


CH 2 CH 3 


CH=CHCH (CH 3 ) 2 


CF 3 


CH2CH3 


CH 2 CH=C (CH 3 ) 2 


CF 3 


CH2CH3 


CH 2 CH 2 C (CH 2 ) =CH 2 


CF 3 


CH2CH3 


CH 2 CH=C (CH 3 ) 2 


CF 3 


CH 2 CH 3 


CH=CHCH 2 CH 2 CH 2 'CH 3 


CF 3 


CH 2 CH 3 


CH=CHC1 


CF 3 


CH2CH3 


CH=CC1 2 


CF 3 


CH 2 CH 3 


CH=C(CH 3 )C1 


CF 3 


CH2CH3 


CH 2 CH=CHC1 


CF 3 


CH 2 CH 3 


CH 2 CC1=CHC1 


CF 3 


CH 2 CH 3 


CH 2 CH=CC1 2 


CF 3 


CH 2 CH 3 


CH=CHBr 


CF 3 


CH2CH3 


CH=CBr 2 


CF 3 


CH 2 CH 3 


CH=C(CH 3 )Br 
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Table 39 


R 1 


R 2 


R 3 


CF 3 


CH2CH3 


CH 2 CH=CHBr 


CF 3 


CH 2 CH 3 


CH 2 CBr=CHBr 


CF 3 


CH2CH3 , 


U rl 2 ^ M ~~ V" 0 J- 2 


r 3 


\^ n. 2 ^ -t i 3 


CHoCH=C (CHO CI 




CH 2 CH 3 


CH 2 CH=C(CF 3 )C1 


CF 3 


CH2CH3 


CH 2 CH=C(CH 3 )Br 


CF 3 


CH2CH3 


CH 2 CH=C(CF 3 )Br 


CF 3 


CH2CH3 


CH=CHCF 3 


CF 3 


CH 2 CH 3 


CH=CHCH 2 CF 3 


CF 3 


CH 2 CH 3 


CH2CH=CHCn 2 ^ t 3 


TP 

Cfc 3 




C = Cri 


C* TP 


^rl2^-'-"3 


• ^ i TJ 

C = CCH3 


Ur 3 


Lxri2^'^3 




f~* TP 

CF 3 


Uri 2 ^->il3 


C = CCn2^H3 


t£ 3 


Url2^-' JrL 3 


CH2C = CCH3 


CF 3 


^ri 2 , ^ri3 


CH 2 CH 2 C — CH 




^ri2^-'^3 


/-ITT / tj \ p 1 — c~* 0 


/""I TP 

CF 3 


L>ri2^ii3 


C = CLH 2 ^n 2 L,Jti3 


O TP 

CF 3 


L^ri2^-'-n-3 


0 tj — tj r" 1 tj 


lr 3 


^.rl2^-'Ai3 


OO P 1 TJ C~* f" 1 JJ _ 


TP 

C£ 3 


v»«,rl 2 ^rl 3 


UH 2 L/H 2 L.ri2^ — 


/-i T- i 

CF3 


^112^-^13 


Crl2CH 2 CJi 2 C — L.L,hl3 


CF 3 


CH2CH3 


C = CC1 


CF 3 


CH 2 CH 3 


CH 2 C = CC1 


CF 3 


CH2CH3 


CH 2 CH 2 C = CC1 


CF 3 


CH2CH3 


CH 2 CH 2 CH 2 C^CC1 


CF 3 


CH2CH3 


C = CBr 


CF 3 


CH2CH3 


CH 2 C = CBr 


CF 3 


CH2CH3 


CH 2 CH 2 C = CBr 


CF 3 


CH2CH3 


CH 2 CH 2 CH 2 C = CBr 


CF 3 


CH2CH3 


CH 2 CH 2 CH2CH 2 C s CC1 


CF 3 


CH2CH3 


CH 2 0H 


CF 3 


CH2CH3 


CH 2 CH 2 OH 


CF 3 


CH2CH3 


CH 2 CH 2 CH 2 OH 


CF 3 


CH2CH3 


CH2CH2CH2CH2OH 
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Table 40 



K 


T? 2 


R 3 

JTv 


CF 3 


r*u ptj ~ 


^Jti 2 v^ri2^n2^ri2^ ri 2^ i * 


Cfc 3 


Orl2^'- n -3 


xi 2 v> Xi 3 


CF3 




PT-UOPHoPHo 


CF 3 




PHoOPHoPHoPH-a 


in t? 
CJc 3 


PHoPFU 
v^n.2^-'- n 3 




CF 3 


CH2CH3 


P U ~ Pi P T4 « P H « P T-U P H -. 
L,ri2UCn2^tt2^tt 2 v^ri3 


CF3 




PH^PiPHoPHoPHoPHoCHt 


CF 3 


pu^pw-, 
Un 2 Cri3 


PHoPHoOPHo 


CF3 


On 2 Cn3 


PH^PH^DPHoPHo 


CF 3 


r*u p u « 


PH~PH«PiPH->PHoPH«a 


CF 3 


L,ri2Cri 3 


CH2CH2OCH (CH3) 2 


CF 3 


CH2CH3 


CH2CH2CH20CH3 


CF 3 


CH 2 CH 3 


C (=0) OCH3 


CF 3 


CH2CH3 


C(=0)OCH2CH 3 


CF 3 


CH2CH3 


y— t / /-\ \ Ann pu 

C (=0) OCH2CH2CH3 


CF 3 


CH2CH3 


C (=0) OCH (CH 3 ) 2 


CF 3 


CH2CH3 


C (=0) OCH2CH2CH2CH3 


CF 3 


CH2CH3 


C (=0)OCH 2 CH=CH 2 


CF 3 


CH2CH3 


C (=0) OCH lCrl 3 ) Ln-trl2 


CF 3 


CH2CH3 


C (=0) OCH (CH 3 ) C <CH 3 ) =CH 2 


CF 3 


CH 2 CH 3 


C (=0) OCH 2 CH=CHCH 3 


CF 3 


CH 2 CH 3 


C (=0) OCH (CH 3 ) CH=CHCH 3 


CF 3 


CH 2 CH 3 


C (=0) OCH2CH-C (CH 3 ) 2 


CF 3 


CH2CH3 


C (=0) 0CH 2 CH=CHC1 


CF 3 


CH2CH3 


C(=O)0CH 2 CH=CCl 2 


CF 3 


CH2CH3 


C (=0) 0CH 2 CH=CC1 (CH 3 ) 


CF 3 


CH2CH3 


C (=0) 0CH 2 CH=CHBr 


CF 3 


CH 2 CH 3 


C(-0)0CH 2 CH=CBr 2 


CF 3 


CH2CH3 


C (=0) 0CH 2 CH=CBr (CH 3 ) 
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Table 41 



T-» 1 

R 1 


R 2 


r> 3 1 
K 


CF 3 


CH (CH 3 ) 


2 


H 


CF 3 


CH(CH 3 ) 


2 


CH 3 


CF 3 


CH(CH 3 ) 


2 


CH 2 CH 3 


CF 3 


CH{CH 3 ) 


2 


CH 2 CH 2 CH 3 


CF 3 


CH(CH 3 ) 


2 


CH (CH 3 ) 2 


CF 3 


CH(CH 3 ) 


2 


CH 2 CH 2 CH 2 CH 3 


CF 3 


CH(CH 3 ) 


2 


CH (CH 3 ) CH 2 CH 3 


CF 3 


CH (CH 3 ) 


2 


CH 2 CH (CH 3 ) 2 


CF 3 


CH (CH 3 ) 


2 


CH 2 CH 2 CH 2 CH 2 CH 3 


CF 3 


CH (CH 3 ) 


2 


CH 2 CH 2 CH (CH 3 ) 2 


CF 3 


CH (CH 3 ) 


2 


CH (CH 3 ) CH 2 CH 2 CH 3 


CF 3 


CH (CH 3 ) 


2 


CH 2 CH (CH 3 ) CH 2 CH 3 


CF 3 


CH (CH 3 ) 


2 


CH (CH 3 ) CH (CH 3 ) 2 


CF 3 


CH (CH 3 ) 


2 


CH 2 CH 2 CH 2 CH 2 CH 2 CH 3 


CF 3 


CH (CH 3 ) 


2 


CH 2 F 


CF 3 


CH(CH 3 ) 


2 


CF 3 


CF 3 


CH(CH 3 ) 


2 


CH 2 CH 2 F 


CF 3 


CH (CH 3 ) 


2 


CH 2 CF 3 


CF 3 


CH (CH 3 ) 


2 


CH 2 CH 2 CH 2 F 


CF 3 


CH (CH 3 ) 


2 


CH 2 CH 2 CF 3 


CF 3 


CH (CH 3 ) 


2 


CH 2 CH 2 CH 2 CH 2 F 


CF 3 


CH(CH 3 ) 


2 


CH 2 CH 2 CH 2 CF 3 


CF 3 


CH (CH 3 ) 


2 


CH 2 CH 2 CH 2 CH 2 CF 3 


CF 3 


CH (CH 3 ) 


2 


CH 2 CH 2 C1 


CF 3 


CH(CH 3 ) 


2 


CHC±CH 2 C± 


CF 3 


CH(CH 3 ; 


2 


CH 2 CH 2 Br 


CF 3 


CH (CH 3 ) 


2 


CHBrCH 2 Br 


CF 3 


CH(CH 3 ] 


2 


CH 2 CH 2 CH 2 C1 


CF 3 


CH(CH 3 


2 


CH 2 CHC1CH 2 C1 


CF 3 


CH (CH 3 


2 


CH 2 CH 2 CH 2 Br 


CF 3 


CH(CH 3 


2 


CH 2 CHBrCH 2 Br 


CF 3 


CH (CH 3 


2 


CH 2 CH 2 CH 2 CH 2 C1 


CF 3 


CH(CH 3 


2 


CH 2 CH 2 CH 2 CH 2 Br 


CF 3 


CH (CH 3 


1 2 


CH 2 CH 2 CH 2 CH 2 CH 2 C1 


CF 3 


CH (CH 3 


) 2 


CH 2 CH 2 CH 2 CH 2 CH 2 Br 
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Table 42 


R 1 


R 2 


R 3 


CF 3 


CH(CH 3 ) 2 


CH 2 CH 2 CH2CH2CH 2 CH2C1 


CF 3 


CH(CH 3 ) 2 


CH 2 CH2CH2CH 2 CH2CH2Br 


CF 3 


CH(CH 3 ) 2 


CH=CH 2 


CF 3 


CH(CH 3 ) 2 


CH 2 CH=CH 2 


CF 3 


CH(CH 3 ) 2 


CH=CHCH 3 


CF 3 


CH(CH 3 ) 2 


C (CH 3 ) =CH 2 


CF 3 


CH(CH 3 ) 2 


CH=CHCH 2 CH 3 


CF 3 


CH(CH 3 ) 2 


CH 2 CH=CHCH 3 


CF 3 


CH(CH 3 ) 2 


CH 2 CH 2 CH=CH 2 


CF 3 


CH(CH 3 ) 2 


C(CH 3 )=CHCH 3 


CF 3 


CH{CH 3 ) 2 


CH (CH 3 ) CH=CH 2 


CF 3 


CH(CH 3 ) 2 


CH=C (CH 3 ) 2 


CF 3 


CH(CH 3 ) 2 


CH 2 C(CH 3 )=CH 2 


CF 3 


CH(CH 3 ) 2 


C(CH 2 CH 3 )=CH 2 


CF 3 


CH(CH 3 ) 2 


CH-CHCH 2 CH 2 CH 3 


CF 3 


CH(CH 3 ) 2 


C(CH 3 )=CHCH 2 CH 3 


CF 3 


CH(CH 3 ) 2 


CH(CH 3 )CH=CHCH 3 


CF 3 


CH(CH 3 ) 2 


CH (CH 3 ) CH 2 CH=CH 2 


.CF 3 


CH(CH 3 ) 2 


CH=C (CH 3 )CH 2 CH 3 


CF 3 


CH(CH 3 ) 2 


CH 2 C(CH 3 )=CHCH 3 


CF 3 


CH(CH 3 ) 2 


CH 2 CH (CH 3 ) CH=CH 2 


CF 3 


CH(CH 3 ) 2 


CH=CHCH(CH 3 ) 2 


CF 3 


CH(CHi) 2 


CH 2 CH=C(CH 3 ) 2 


CF 3 


CH(CH 3 ) 2 


CH 2 CH 2 C(CH 2 )=CH 2 


CF 3 


CH(CH 3 ) 2 


CH 2 CH=C(CH 3 ) 2 


CF 3 


CH(CH 3 ) 2 


CH=CHCH 2 CH 2 CH 2 CH 3 


CF 3 


CH(CH 3 ) 2 


CH=CHC1 


CF 3 


CH(CH 3 ) 2 


CH=CC1 2 


CF 3 


CH(CH 3 ) 2 


CH=C (CH 3 )C1 


CF 3 


CH(CH 3 ) 2 


CH 2 CH=CHC1 


CF 3 


CH(CH 3 ) 2 


CH 2 CC1=CHC1 


CF 3 


CH(CH 3 ) 2 


CH 2 CH=CC1 2 


CF 3 


CH(CH 3 ) 2 


CH-CHBr 


CF 3 


CH(CH 3 ) 2 


CH=CBr 2 


CF 3 


CH(CH 3 ) 2 


CH=C (CH 3 )Br 



WO 2005/075433 



118 



Table 4 3 



R 1 


R 2 


TD 3 

XV 


p IT 

Lf 3 


CH (CH 3 


> 2 


pU r~* LT put) ! 


CF 3 




1 2 


CH 2 CBr=CHBr 


CF 3 


CH (CH 3 


\ 2 


CH 2 CH=CBr 2 


CF 3 


CH (CH 3 


1 2 


CH 2 CH=C (CH 3 ) Cl 


CF 3 


CH (CH 3 


) 2 


CH 2 CH=C(CF 3 )C1 


CF 3 


CH (CH 3 


) 2 


CH 2 CH=C (CH 3 ) Br 


CF 3 


CH (CH 3 


) 2 


CH 2 CH=C (CF 3 ) Br 


3 


CH (CH 3 


> 2 


(~* n purr 


CF 3 


v^jn y v^n 3 


2 


CH=CHCH 2 CF 3 


CF 3 


CH (CH 3 


2 


CH 2 CH=CHCH 2 CF 3 


CF 3 


CH(CH 3 


2 


C = CH 


CF 3 


CH (ch 3 ; 


2 


C = CCH 3 


CF 3 


CH(CH 3 ; 


2 


CH 2 C = CH 


CF 3 


CH(CH 3 ] 


2 


C = CCH 2 CH 3 


CF 3 


CH(CH 3 ) 


2 


CH 2 C = CCH 3 


CF 3 


CH(CH 3 ) 


2 


CH 2 CH 2 C^CH 


CF 3 


CH(CH 3 ) 


2 


CH (CH 3 ) C = CH 


CF 3 


CH (CH 3 ) 


2 


C = CCH 2 CH 2 CH 3 


CF 3 


CH(CH 3 ) 


2 


CH 2 C = CCH 2 CH 3 


CF 3 


CH (CH 3 ) 


2 


CH 2 CH 2 C = CCH 3 


CF 3 


CH (CH 3 ) 


2 


CH 2 CH 2 CH 2 C^CH 


CF 3 


CH (CH3) 


<£ 


CH 2 CH 2 CH 2 C = CCH 3 


CF 3 


pu /pu. \ 


2 


C = CC1 


CF^ 


CH (CH 3 J 


2 


pu„p = pp "] 


p w~ 


CH (CH 3 ) 


2 


CH 2 CH 2 C = CC1 




CH(CH 3 ) 


2 


CH 2 CH 2 CH 2 C = CC1 


CF 3 


CH(CH 3 ) 


2 


C = CBr 


CF 3 


CH (CH 3 ) 


2 


CH 2 C = CBr 


CF 3 


CH (CH 3 ) 


2 


CH 2 CH 2 C = CBr 


CF 3 


CH(CH 3 ) 


2 


CH 2 CH 2 CH 2 C = CBr 


CF 3 


CH(CH 3 ) 


2 


CH 2 CH 2 CH 2 CH 2 C = CC1 


CF 3 


CH (CH 3 ) 


2 


CH 2 OH 


CF 3 


CH(CH 3 ) 


2 


CH 2 CH 2 OH 


CF 3 


CH(CH 3 ) 


2 


CH 2 CH 2 CH 2 OH 


CF 3 


CH(CH 3 ) 


2 


CH 2 CH 2 CH 2 CH 2 OH 
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Table 44 



T? 1 1 
±v 


x> 2 

XV 


R 3 


CF 3 


Uri lCri 3 ; 2 


PH0CH0CH0CH0CH0OH 


Ofc 3 


^■H V ^ n 3 / 2 


CH^OCHt 


p v~ 


^■n v ^ri 3 ; 2 


CH?0CH?CHi 


Lt3 


on ^on 3 ; 2 


CHoOCHoCH^CHt 




on ^ v^jn 3 ; 2 


Orl2^^-'- n ' \ v^.n.3 / 2 


CF 3 


CH (Cn 3 ) 2 


PH^PPRoPHoPHoPHq 


CF 3 


In x on 3 ; 2 


PHoOPHoCHoCHoCHoCH^ 


Cc 3 


pu / pu- ^ 0 


PHoCHoOCHt 

oii2^-'* A Z^* / ^-' J,A J 


CF3 


v v>il3 ; 2 


PHoPHoOCHoCHt 
vwfn2^'* 1 2 v ^^' A a z w J 


CF3 


ow ^ LH3 ; 2 


PHoPHoOCHoCH^CH-^ 


CF3 


pu / pu^ > ^ 


r*u r*u pru /PT4«\ 
CH 2 ^-"20ori \ ^"3/ 2 


CF 3 


CH (CH 3 ) 2 


CH2CH2CH2OL.H3 


CF 3 


CH (CH 3 ) 2 


C (=0) Uuri 3 


CF 3 


CH (CH 3 ) 2 


r* 1 r\ \ pptj P U ~ 

C (=U) UL>ri 2 Un 3 


CF 3 


CH (CH 3 ) 2 


C (=0) Oon 2 ori2ori3 


CF 3 


CH (CH 3 ) 2 


C (=0) OCH (CH 3 ) 2 


CF 3 


CH(CH 3 ) 2 


C (=0) OCH2CH2CH2CH3 


CF 3 


CH(CH 3 ) 2 


C (=0) OCH 2 CH=CH 2 


CF 3 


CH (CH 3 ) 2 


P /_ n \ oph (CHt) CH=CH9 


CF 3 


CH(CH 3 ) 2 


C (=0) OCH (CH 3 ) C (CH 3 ) =CH 2 


CF 3 


CH(CH 3 ) 2 


C(=0)OCH 2 CH=CHCH 3 


CF 3 


CH(CH 3 ) 2 


C (=0) OCH (CH 3 ) CH=CHCH 3 


CF 3 


CH(CH 3 ) 2 


C (=0) 0CH 2 CH=C (CH 3 ) 2 


CF 3 


CH(CH 3 ) 2 


C (=0) 0CH 2 CH=CHC1 


CF 3 


CH(CH 3 ) 2 


C(=0)0CH 2 CH=C.C1 2 


CF 3 


CH(CH 3 ) 2 


C (=0) 0CH 2 CH=CC1 (CH 3 ) 


CF 3 


CH(CH 3 ) 2 


C (=0) 0CH 2 CH=CHBr 


CF 3 


CH(CH 3 ) 2 


C(=0)OCH 2 CH=CBr 2 


CF 3 


CH(CH 3 ) 2 


C (=0) 0CH 2 CH=CBr (CH 3 ) 
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Table 45 



R 1 1 


R z 


T> 3 


CF 3 


C(CH 3 ) 3 


H 


CF 3 


C(CH 3 ) 3 


CH 3 


CF 3 


C(CH 3 ) 3 


CH 2 CH 3 


CF 3 


C(CH 3 ) 3 


CH2CH 2 CH 3 


CF 3 


C(CH 3 ) 3 


CH (CH 3 ) 2 


CF 3 


C (CH 3 ) 3 


CH2CH2CH 2 CH 3 


CF 3 


C(CH 3 ) 3 


CH (CH 3 ) CH2CH 3 


CF 3 


C(CH 3 ) 3 


CH 2 CH(CH 3 ) 2 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 CH 2 CH 3 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 CH (CH 3 ) 2 


CF 3 


C (CH 3 ) 3 


CH (CH 3 ) CH 2 CH 2 CH 3 


CF 3 


C(CH 3 ) 3 


CH 2 CH (CH 3 ) CH 2 CH 3 


CF 3 


C(CH 3 ) 3 


CH (CH 3 ) CH (CH 3 ) 2 


CF 3 


C (CH 3 ) 3 


CH 2 CH 2 CH 2 CH 2 CH 2 CH 3 


CF 3 


C (CH 3 ) 3 


CH 2 F 


CF 3 


C(CH 3 ) 3 


CF 3 


CF 3 


C (CH 3 ) 3 


CH 2 CH 2 F 


CF 3 


C(CH 3 ) 3 


CH 2 CF 3 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 F 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 CF 3 


CF 3 


C (CH 3 ) 3 


CH 2 CH2CH 2 CH 2 F 


CF 3 


C (CH 3 ) 3 


CH 2 CH 2 CH 2 CF 3 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 CH 2 CF 3 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 C1 


CF 3 


C (CH 3 ) 3 


UnL*J-^ri 2 v^X 


CF 3 


C (CH 3 ) 3 


CH 2 CH 2 Br 


CF 3 


C(CH 3 ) 3 


CHBrCH 2 Br 


CF 3 


C (CH 3 ) 3 


CH 2 CH 2 CH 2 C1 


CF 3 


C(CH 3 ) 3 


CH 2 CHC1CH 2 C1 


CF 3 


C(CH 3 )3 


CH 2 CH 2 CH 2 Br 


CF 3 


C(CH 3 ) 3 


CH 2 CHBrCH 2 Br 


CF 3 


C (CH 3 ) 3 


CH 2 CH 2 CH 2 CH 2 C1 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 CH 2 Br 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 CH 2 CH 2 C1 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 CH 2 CH 2 Br 
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Table 4 6 



_ 1 1 

R 


R 


T> 3 

R 


CF 3 


C(CH 3 ) 3 


CH2CH2CH2CH2CH2CH2C1 


CF 3 


C(CH 3 ) 3 


CH 2 CH2CH 2 CH2CH2CH2Br 


CF 3 


C(CH 3 ) 3 


CH=CH 2 


CF 3 


C(CH 3 ) 3 


CH 2 CH=CH 2 


CF 3 


C(CH 3 ) 3 


CH=CHCH 3 


CF 3 


C(CH 3 ) 3 


C(CH 3 )=CH 2 


CF 3 


C(CH 3 ) 3 


CH=CHCH 2 CH 3 


CF 3 


C(CH 3 ) 3 


CH 2 CH=CHCH 3 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 CH=CH 2 


CF 3 


C(CH 3 ) 3 


C(CH 3 )=CHCH 3 


CF 3 


C(CH 3 ) 3 


CH (CH 3 ) CH=CH 2 


CF 3 


C(CH 3 ) 3 


CH=C(CH 3 ) 2 


CF 3 


C(CH 3 ) 3 


CH 2 C (CH 3 )=CH 2 


CF 3 


C(CH 3 ) 3 


C (CH 2 CH 3 ) =CH 2 


CF 3 


C(CH 3 ) 3 


CH=CHCH 2 CH 2 CH 3 


CF 3 


C(CH 3 ) 3 


C (CH 3 ) =CHCH 2 CH 3 


CF 3 


C(CH 3 ) 3 


CH ( CH 3 ) CH=CHCH 3 


CF 3 


C(CH 3 ) 3 


CH (CH 3 ) CH 2 CH=CH 2 


• CF 3 


C(CH 3 ) 3 


CH=C (CH 3 ) CH 2 CH 3 


CF 3 


C(CH 3 ) 3 


CH 2 C (CH 3 ) =CHCH 3 


CF 3 


C(CH 3 ) 3 


CH 2 CH (CH 3 ) CH=CH 2 


GF 3 


C(CH 3 ) 3 


CH=CHCH (CH 3 ) 2 


CF 3 


C(CH 3 ) 3 


CH 2 CH=C (CH 3 ) 2 


CF 3 


C (CH 3 ) 3 


CH 2 CH 2 C ( CH 2 ) =CH 2 


CF 3 


C (CH 3 ) 3 


fs t_t u c 

CH2^n-L iLil3) 2 


CF 3 


C(CH 3 ) 3 


CH=CHCH 2 CH 2 CH 2 CH 3 


CF 3 


C(CH 3 ) 3 


CH=CHC1 


CF 3 


C(CH 3 ) 3 


CH=CC1 2 


CF 3 


C(CH 3 ) 3 


CH=C(CH 3 )C1 


CF 3 


C(CH 3 ) 3 


CH 2 CH=CHC1 


CF 3 


C(CH 3 ) 3 


CH 2 CC1=CHC1 


CF 3 


C(CH 3 ) 3 


CH 2 CH=CC1 2 


CF 3 


C(CH 3 ) 3 


CH=CHBr 


CF 3 


C(CH 3 ) 3 


CH=CBr 2 


CF 3 


C (CH 3 ) 3 


CH-C(CH 3 )Br 
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Table 47 



■D 1 

K 


"D 2 

K 


K 


CF 3 


C (CH 3 ) 3 




k^c 3 


^ V ^ Ji 3 ; 3 


CH->CBr=CHBr 


CF 3 


C (CH 3 ) 3 


CH 2 CH=CBr 2 


CF 3 


C(CH 3 ) 3 


CH 2 CH=C(CH 3 )C1 


CF 3 


C(CH 3 ) 3 


CH 2 CH=C (CF 3 ) CI 


CF 3 . 


C(CH 3 ) 3 


CH 2 CH=C(CH 3 )Br 


CF 3 


C(CH 3 ) 3 i 


CH 2 CH=C (CF 3 ) Br 


CF 3 


C(CH 3 ) 3 ! 


CH=CHCF3 


tr 3 


P f P \ 


PH=PHPHoPFS 


£ 3 


C (CHt) q 


CH 2 CH=CHCH 2 CF 3 


CF 3 


C(CH 3 ) 3 


C = CH 


CF 3 


C(CH 3 ) 3 


C = CCH 3 


CF 3 


C(CH 3 ) 3 


CH 2 C = CH 


CF 3 


C(CH 3 ) 3 


C = CCH 2 CH 3 


CF 3 


C (CH 3 j 3 


CH 2 C = CCH 3 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 C = CH 


CF 3 


C (CH 3 ) 3 


CH (CH 3 ) C = CH 


CF 3 


C(CH 3 ) 3 


C = CCH 2 CH 2 CH 3 


CF 3 


C(CH 3 } 3 


CH 2 C = CCH 2 CH 3 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 C = CCH 3 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 C = CH 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 C = CCH 3 




C (CH 3 ) 3 


c = cci 


Oi: 3 


c i rH, \ o 

I '—"3 / 3 


On 2 U — tLl 


CF 3 


C (CH 3 ) 3 


CH 2 CH 2 C = CC1 


CF 3 


C (CH 3 ) 3 


CH 2 CH 2 CH 2 C = CC1 


CF 3 


C(CH 3 ) 3 


C = CBr 


CF 3 


C(CH 3 ) 3 


CH 2 C = CBr 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 C = CBr 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 C = CBr 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 CH 2 C = CC1 


CF 3 


C(CH 3 ) 3 


CH 2 OH 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 OH 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 OH 


CF 3 


C(CH 3 ) 3 


CH 2 CH 2 CH 2 CH 2 OH 
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Table 48 



r~> 1 

K 


•D 2 
XV 


R 3 

Xv 


CF 3 


U ^ LH3 ; 3 


PHoPHoPH«PHoPHoOH 


CF 3 i 


r* ( r*H-> ^ 0 

L, J, un 3 ; 3 




tr 3 


^ on 3 ; 3 


PHnOPHoPHo 


CF3 


u \Uri3 ; 3 


PHoOPHr.PHr.PHo 


0 tt« 
v^r 3 


P / PHol 0 
*w V ^*13 ; 3 




CF3 


C (CH 3 ) 3 


PH^PPHoPHoPHoPHo 


CF 3 


/ pu~ "\ ^ 


PHoPPHr.PHoPHoPHoPH«a 


CF3 


C (Un 3 ; 3 


PHoPHoDPH-a 
n 2 ^ *i 2 ^ ^ n 3 


CF 3 


C (ChL 3 J 3 


PHoPHoOPHoPH-j 
Ori2^- n 2^^-'' n 2^' jri 3 


CF 3 


c ( CH3 ; 3 


PHoPHoOPHoPHoPHtj 


CF3 


c (cn 3 ; 3 


CH2CH2OCH (CH3) 2 


CF 3 


C (CH 3 ) 3 


CH2CH2CH2OCH3 


CF 3 


C (CH 3 ) 3 


C (=0) 0CH 3 


CF 3 


C (CH 3 ) 3 


C (=0) OCH2CH 3 


CF 3 


C (CH 3 ) 3 


C (=0) OCH2CH2CH3 


CF 3 


C (CH 3 ) 3 


C (=0)0CH(CH 3 ) 2 


CF 3 


C(CH 3 ) 3 


C (=0) OCH 2 CH 2 CH 2 CH 3 


CF 3 


C(CH 3 ) 3 


C (=0) OCH 2 CH-CH 2 


CF 3 


C (CH 3 ) 3 


C (=0) OCH (CH 3 ) CH=CH 2 


CF 3 


C(CH 3 ) 3 


C ( =0) OCH ( CH 3 ) C ( CH 3 ) =CH 2 


CF 3 


C(CH 3 ) 3 


C (=0) OCH 2 CH=CHCH 3 


CF 3 


C(CH 3 ) 3 


C (=0) OCH (CH 3 ) CH=CHCH 3 


CF 3 


C(CH 3 ) 3 


C(=0)OCH 2 CH=C(CH 3 ) 2 


CF 3 


C(CH 3 ) 3 


C (-0) 0CH 2 CH=CHC1 


CF 3 


C(CH 3 ) 3 


C (=0) 0CH 2 CH=CC1 2 


CF 3 


C(CH 3 ) 3 


C (=0) OCH 2 CH=CCl (CH 3 ) 


CF 3 


C(CH 3 ) 3 


C (=0)0CH 2 CH=CHBr 


CF 3 


C(CH 3 ) 3 


C (=0) OCH 2 CH=CBr 2 


CF 3 


C(CH 3 ) 3 


C (=0) 0CH 2 CH=CBr (CH 3 ) 
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Table 49 



TD 1 
R 




K 


CH2CH2CH3 


CH 3 


H 


CH2CH2CH3 


CH 3 


CH 3 


Un2 ( ^ri2^'-"3 


CH3 


L,ri 2 Orl3 


CH2^^2^^3 


V-^n.3 


CH->CH?CHt 


CH2CH2CH3 


CH 3 


CH=CH 2 


CH2CH2CH3 


CH 3 


CH 2 CH=CH 2 


CH2CH2CH3 


CH 3 


CH=CHCH 3 


CH2CH2CH3 


CH 3 


C(CH 3 )=CH 2 


CH2CH2CH3 


CH 3 


CH=CHBr 


CH2CH2CH3 


CH 3 


CH=CC1 2 


CH 2 CH 2 CH 3 


CH 3 


CH=CHBr 


CH2CH2CH3 


CH 3 


CH=CBr 2 


CH2CH2CH3 


CH 3 


C = CH 


CH2CH2CH3 


CH 3 


C = CCH 3 


CH2CH2CH3 


CH 3 


CH 2 C = CH 


CH 2 CH 2 CH 3 


CH 3 


C = CC1 


CH2CH2CH3 


CH 3 


C = CBr 


CH 2 CH 2 CH 3 


CH 3 


CH 2 OH 


CH 2 CH 2 CH 3 


CH 3 


CH 2 CH 2 OH 


CH2CH2CH3 


CH 3 


CH2OCH3 


CH2CH2CH3 


CH 3 


CH 2 OCH 2 CH 3 


CH2CH2CH3 


CH 3 


C(=0)OCH 3 


CH2CH2CH3 


CH 3 


C(=0)OCH 2 CH 3 


CH2CH2CH3 


CH 3 


C (=0)0CH 2 CH=CC1 2 


CH2CH2CH3 


CH 3 


C (=0)OCH 2 CH=CBr 2 
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Table 50 



-r-» 1 

R 1 




■p 3 


CH2CH2CH2CH3 


CH 3 


0 


CH2CH2CH2CH3 


CH3 


LH3 


CH2CH2CH2CH3 


LH3 


L.rl 2 ^ri3 




CH3 


CH 2 CH 2 CH 3 


CH 2 CH 2 CH 2 CH3 


CH 3 


CH=CH 2 


CH2CH2CH2CH3 


CH 3 


CH 2 CH=CH 2 


CH2CH2CH2CH3 


CH 3 


CH-CHCH3 


CH2CH2CH2CH3 


GH 3 


C (CH 3 ) =CH 2 


CH2CH2CH2CH3 


CH 3 


CH=CHBr 


CH2CH2CH2CH3 


CH 3 


CH=CC1 2 


CH 2 CH 2 CH 2 CH3 


CH 3 


CH=CHBr 


CH 2 CH 2 CH 2 CH 3 


CH 3 


CH=CBr 2 


CH 2 CH 2 CH 2 CH 3 


CH 3 


C = CH 


CH 2 CH 2 CH 2 CH3 


CH 3 


C = CCH 3 


CH2CH2CH2CH3 


CH 3 


CH 2 C = CH 


CH2CH2CH2CH3 


CH 3 


C = CC1 


CH 2 CH 2 CH 2 CH 3 


CH 3 


C = CBr 


CH 2 CH 2 CH 2 CH3 


CH 3 


CH 2 OH 


' CH 2 CH 2 CH 2 CH 3 


CH 3 


CH2CH2OH 


CH 2 CH 2 CH 2 CH 3 


CH 3 


CH2OCH3 


' CH 2 CH 2 CH 2 CH 3 


CH 3 


CH 2 OCH 2 CH 3 


CH 2 CH 2 CH 2 CH 3 


CH 3 


C(=0)OCH 3 


CH 2 CH 2 CH 2 CH3 


CH 3 


C(=0)OCH 2 CH 3 


CH 2 CH 2 CH 2 CH 3 


CH 3 


C(=0)0CH 2 CH=CC1 2 


CH2CH2CH2CH3 


CH 3 


C(=0)OCH 2 CH==CBr 2 
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The noxious arthropod pests against which the compound 
of the present invention has activity may include noxious insect 
pests and noxious acarina pests, and concreatly: 
Hemiptera : 

Delphacidae such as Laodelphax striatellus, Nilaparvata 
lugens, Sogatella . furcifera and the like, 

Deltocephalidae such as Nephotettix cincticeps , 
Nephotettlx virescens and the like, 

Aphididae such as Aphis gossypii, Myzus persicae and the 

like, 

Pentatomidae such as Nezara antennata, Riptortus 
clavetus and the like, 

Aleyrodidae such as Trlaleurodes vaporarlorum , Bemisia 
argentifolli and the like, 

Coccidae such as Aonidiella aurantii, Comstockaspis 
perniciosa, Unaspls cltri , Ceroplastes rubens, Icerya purchasi 
and the like, 

- Tingidae, 

Psyllidae, and the like; 
Lepidoptera : 

Pyralidae such as Chilo suppressalis , Cnaphalocrocis 
medinalis, Notarcha derogata, Plodia Interpunctella and the 
like, 

Noctuidae such as Spodoptera litura, Pseudaletla 
separata, Thoricoplusia spp., Heliothis spp . , Helicoverpa spp. 
and the like, 

Pieridae such as Plerls rapae and the like, 
Tortricidae such as Adoxophyes spp - (ex. Adoxophyes orana 
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fasciata) , Grapholita molesta, Cydia pomonella and the like, 
Carposinidae such as Carposina niponensls and the like, 
Lyonetiidae such as Lyonetia spp. and the like, 
Lymantriidae such as Lymantria spp, , Euproctis spp. , and 

the like, 

Yponomeutidae such as Plutella xylostella and the like, 
Gelechiidae such as Pectinophora gossypiella and the 

like, 

Arctiidae such as Hyphantria cunea and the like, 
Tineidae such as Tinea translucens , Tineola bisselliella 

and the like; 

Diptera : 

Calicidae such as Culex pipiens pallens, Culex 
tritaeniorhynchus , Culex quinquefasciatus and the like, 

Aedes spp. such as Aedes aegyptl , Aedes alboplctus and 
the like, 

Anopheles such as Anopheles sinensis and the like, 
Chironomidae, 

Muscidae such as Musca domestical Muscina stabulans and 
the like, 

Calliphoridae, 
Sarcophagidae, 
Fanniidae, 

Anthomyiidae such as Delia platura , Delia antiqua and 
the like, 

Tephritidae, 

Drosophilidae, 

Psychodidae, 
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Tabanidae, 

Simuliidae, 

Stomoxyidae, 

Agromyzidae, and the like; 
Coleoptera : 

Diabrotica spp. such as Dlabrotica virgifera virgifera, 
Dlabrotica undecimpunctata howardi and the like, 

Scarabaeidae such as Anomala cuprea , Anomala rufocuprea 
and the like, 

Curculionidae such as Sitophilus zeamais, Lissorhoptrus 
oryzophilus , Callosobruchuys chienensis and the like, 

Tenebrionidae such as Tenebrio molitor, Tribolium 
castaneum and the like, 

Chrysomelidae such as Oulema oryzae, Aulacophora 
femoralis, Phyllotreta striolata, Leptinotarsa decemllneata 
and the like, 

Anobiidae, 

Epilachna spp. such as Epilachna vigintioctopunctata and 

the like, 

Lyctidae, 

Bostrychidae, 

Cerambycidae, 

Paederus fuscipes; 
Blattodea : 

Blattella germanica , Periplaneta fullginosa, 
Periplaneta americana, Periplaneta brunnea, Blatta orientalis 
and the like; 1 
Thysanoptera: 
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Thrlps palml, Thrlps tabaci , Frankliniella occidentalis 
and the like; 
Hymenoptera : 

Formiciciae such as Monomorium pharaonis, Vespidae, 
bethylid wasp, Tenthredinidae such as Athalla japonica, and the 
like; 

Orthoptera : 

Gryllotalpidae, Acrididae, and the like; 
Aphaniptera: 

Ctenocephalldes felis, Ctenocephalldes canis, Pulex 
Irritans, Xenopsylla cheopis, and the like; 
Anoplura: 

Pediculus humanus corporis, Phthirus pubis , Haematopinus 
eurysternus , Dalmalinia ovis, and the like; 
Isoptera: 

Reticulitermes speratus, Coptotermes formosanus, and the 

like; 
Acarina : 

Tetranychidae such as Tetranychus urticae, Panonychus 
citri Oligonychus spp., and the like, 

Eriophyidae such as Aculops pelekassi and the like,, 
Tarsonemidae such as Polyphagotarsonemus latus, and the 

like, 

Tenuipalpidae, 
Tuckerellidae, 

Ixodidae such as Haemaphysalis longicornis r 
Haemaphysalis flava, Dermacentor taiwanicus , Ixodes ovatus, 
Ixodes persulcatus, Boophilus microplus, Rhipicephalus 
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sanguineus, and the like, 

Acaridae such as Tyrophagus putrescentiae, and the like, 

Epidermoptidae such as Dermatopha.goid.es farlnae, 
Dermatophagoides ptrenyssnus, and the like, 

Cheyletidae such as Cheyletus eruditus, Cheyletus 
malaccensis , Cheyletus moorel, and the like, 

Dermanyssidae . 

The noxious arthropod controlling composition of the 
present invention contains the compound of the present invention 
and an inert carrier. Generally, it is a preparation obtained 
by mixing the compound of the present invention and an inert 
carrier such as a solid carrier, a liquid carrier, a gaseous 
carrier and/or bait for poison bait, and if necessary, adding 
a surfactant and other adjuvant for formulation. The formulation 
includes, for example, an emulsifiable concentrate, an oil 
solution, a dust, a granule, a wettable powder, a flowable, a 
microcapsule, an aerosol, a smoking pesticide, a poison bait, 
regious preparation and the like. These formulations can be 
converted to use into a poison bait, a sheet. In the noxious 
arthropod controlling composition of the present invention, the 
compound of the present invention is usually contained in an 
amount of 0.01% to 95% by weight. 

The solid carrier for formulation includes, for example, 
a fine power and a granule of clays (e.g., kaolin clay, diatomite, 
bentonite, Fubasami clay, acid clay, etc.), synthetic hydrated 
silicon oxide, talc, ceramic, other inorganic minerals (e.g., 
sericite, quartz, sulfur, activated carbon, calcium carbonate, 
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hydrated silica) or chemical fertilizers (e.g., ammonium sulfate, 
ammonium phosphate, ammonium nitrate, ammonium chloride, urea) . 

The liquid carrier for formulation includes, for example, 
water, alcohols (e.g., methanol, ethanol, isopropyl alcohol, 
butanol, hexanol, benzyl alcohol, ethylene glycol, propylene 
glycol, phenoxyethanol) , ketones (e.g., acetone, methyl ethyl 
ketone, cyclohexanone ) , aromatic hydrocarbons (e.g., toluene, 
xylene, ethylbenzene, dodecylbenzene, phenylxylylethane, 
methylnaphthalene) , aliphatic hydrocarbons (e.g., hexane, 
cyclohexane, kerosine, light oil), esters (e.g., ethyl acetate, 
butyl acetate, isopropyl mylistate, ethyl oleate, diisopropyl 
adipate, diisobutyl adipate, propyleneglycol monomethyl ether 
acetate) , nitriles (e.g. , acetonitrile, isobutyronitrile) , 
ethers (e.g., diisopropyl ether, 1,4-dioxane, ethylene glycol 
dimethyl ether, diethylene glycol dimethyl ether, diethylene 
glycol monomethyl ether, propylene glycol monomethyl ether, 
dipropylene glycol monomethyl 

ether, 3-methoxy-3-methyl-l-butanol) , acid amides (e.g., 
N,N-dimethylformamide, N , N-dimethy lacetamide ) , halogenated 
hydrocarbons (e.g., dichloromethane, trichloroethane, 
tetrachlorocarbon) , sulfoxides (e.g., dimethylsulf oxide) , 
propylene carbonate, and vegetable oils (e.g., soy bean oil, 
cotton seed oil) . 

The gaseous carrier for formulation includes, for 
example, f luorocarbons, butane gas, liquefied petroleum gas 
(LPG), dimethyl ether, and carbon dioxide. 

The surfactant for formulation includes, for example, 
non-ionic surfactant, such as polyoxyethylene alkyl ether, 
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polyoxyethylene alkylaryl ether, polyethyleneglycol fatty acid 
ester; anionic surfactant, such as alkylsulf onic acid salts, 
alkylbenzenesulfonic acid salts, alkylsurfic acid salts. 

The other adjuvant for formulation includes, for example, 
binders, dispersants and stabilizers, and specifically for 
example, casein, gelatin, polysaccharides (e.g., starch, gum 
arabic, cellulose derivatives, alginic acid), lignin 
derivatives, bentonite, sugars, synthetic water-soluble 
polymers (e.g. , polyvinyl alcohol, polyvinylpyrrolidone, 
polyacrylic acid), PAP (isopropyl acid phosphate), BHT 
(2, 6-di-t-butyl-4-methylphenol) , BHA (a mixture of 
2-t-butyl-4-methoxyphenol and 3-t-butyl-4-methoxyphenol ) . 

The method for controlling noxious arthropod pests of 
the present invention is applying the compound of the present 
invention to pests directly and/or habitats of pests (e.g., plant, 
soil, indoor, in-body of animals, and so on) . The compound of 
the present invention is usually used as an active ingredient 
of the noxious arthropod pests controlling composition. 

When the noxious arthropod pests controlling composition 
of the present invention is used for a control of noxious arthropos 
pests in agriculture and forestry, the application amount is 
usually 0.01 to 10,000 g, preferablly 1 to 10,000g, as an active 
ingredient per 10,000 m 2 . In case of the noxious arthropod pests 
controlling compositions of the present invention are formulated 
to the emulsif iable concentrates, wettable powders and f lowables, 
they are usually applied after' dilution with water to have an 
active ingredient concentration of 0.01 to 10,000 ppm, while 
dusts and granules are usually applied as such. These 
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preparations and the dilution of the preparation may be sprayed 
directly to the plant to be protected from pests. The pests 
living in a soil can be controlled by treating the soil with 
these preparations. 

Furthermore, the reginous preparations of sheets or strip 
form can be applied by a method such as winding around plants, 
stretching in the vicinity of plants and laying on the soil surface 
at the plant bottom. 

When the noxious arthropod pests controlling composition 
of the present invention is used for a control of noxious arthropod 
pests in indoor (e.g. , fly, mesquite, cockroach) , the application 
amount is usually 0. 01 to 1, 000 mg as the compound of the present 
invention per 1 m 2 in case of application for plane surface, 
and 0.01 to 500 mg as the compound of the present invention per 
lm 3 in case of application for open space. 

In case of the noxious arthropod pests controlling composition 
of the present invention are formulated to the emulsif iable 
concentrate, wettable powders and flowables, they are usually 
applied after dilution with water to have an active ingredient 
concentration of 0.01 to 100, 000 ppm, preferablly 0.1 to 1,000 
ppm, while oil solutions, aerosols, smoking pesticides and ppispn 
baits are usually applied as such. 

The noxious arthropod pests controlling composition of 
the present invention can contain other noxious arthropod pests 
controlling agents, nematocides, acaricides, fungicides, 
herbicides, plant growth regulators, synergists, fertilizers, 
soil conditioners, animal feeds, and the like. 

The active ingredients of noxious arthropod pests 
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controlling agents, nematocides, and/or acaricides include, for 
example, organophosphorus compounds such as Fenitrothion, 
Fenthion, Pyridaphenthion, Diazinon, Chlorpyriphos , 
Chlorpyriphos-methyl, Acephate, Methidathion, Disulfoton, DDVP, 
Sulprofos, Cyanophos, Dioxabenzof os, Dimethoate, Phenthoate, 
Malathion, Trichlorfon, Azinphos -methyl, Monocrotophos and 
Ethion; carbamate compounds such as BPMC, Benfuracarb, Propoxur, 
Carbosulfan, Carbaril, Methomyl, Ethiof encarb, Aldicarb, 
Oxamyl, Fenothiocarb, Thiodicarb, and Alanycarb; pyrethroid 
compounds such as Etofenprox, Fenvalerate, Esf envalerate, 
Fenpropathrin, Cypermethrin, alf a-Cypermethrin, 

zeta-Cypermethrin, Permethrin, Cyhalothrin, 

lambda-Cyhalothrin, delta-Cyhalothrin, Cyfluthrin, 

beta-Cyfluthrin, Cycloprothrin, Fluvalinate, Flucythrinate, 
Bifenthrin, Acrinathrin, Traromethrin and Silafluofen; 
neonicotinoid compounds such as Acetamiprid, Nitenpyram, 
Thiamethoxiam, Thialoprid and Clothianidin; Nereistoxin 
derivatives such as Cartap, Thiocyclam, and Bensultap; 
chlorinated hydrocarbon compounds such as Endosulf an, gamma-BHC, 
and l , 1-bis ( chlorophenyl ) -2 , 2 , 2-trichloroethanol ; 

benzoylphenylurea compounds such as Chlorf luazuron, 
Teflubenzuron, Fulphenoxron, and Lufenuron; phenylhydrazide 
compounds such as Tebuf enozide, Chromaf enozide, 
Methoxyfenozide and Halof enozide; formamidine derivatives such 
as Amitraz and Chlordimef orm; thiourea derivatives such as 
Diafenthiuron; Buprofezin; Chlorf enapyr; Spinosad and 
derivatives thereof; Emamectin benzoate; Indoxacarb; 
Pymetrozine; phnylpyrazole derivatives; Bromopropylate; 
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Tetradifon; Chinomethionat ; Propargite; Fenbutatin oxide; 
Cyhexatin; Hexathiazox; Clof entezine; Pyridaben; 

Fenpyroximate; Tebuf enpyrad; Pyrirnidif en; Fenazaquin; 
Bif enazate; Acequinocyl; Spirodiclof en; Spiromesif en; 
5 polynactin complexes [e.g., tetranactin, dinactin, trinactin] ; 
Milbemectin; Avermectin; Azadilactin; and Pyridalyl . 

The present invention will be further illustrated by the 
following production examples, formulation examples, and test 
10 examples; however, the present invention is not limited to these 
examples. 

The following describes the production examples for the 
present compounds . 
15 Production Example 1 

150mg of the compound shown by the formula (i) : 
N-OH 

0-^y~ 0^^y~0-CH 2 CH=CCI 2 ( i ) 

N \ 
CH 3 

was dissolved in 5 ml of acetic anhydride, and the mixture was 
refluxed for one hour. After that, the reaction mixture which 
was cooled to room temperature was concentrated under reduced 

20 pressure, added water, and extracted with ethyl acetate. The 
organic layer was successively washed with water and saturated 
brine, dried over magnesium sulfate, and concentrated under 
reduced pressure . The residue was subjected to silica gel column 
chromatography to obtain 125 mg of the compound shown by the 

25 formula (1) : 
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0~CH 2 CH=CCI 2 ( 1 ) 



\ 

CH 3 

(hereinafter, referred as the present invention compound (1) ) . 
1 H-NMR(CDCl 3 ,TMS)5(ppm) : 2 . 28 ( 3H, s ) , 3 . 71 ( 3H, s ) , 4 . 64 ( 2H, d) , 6 . 
16 (lH,t) ,6.86-7. 26 <8H,m) 

Production Example 2 

2 00mg of the compound shown by the formula (ii) : 




CH 3 

was dissolved in 3 ml of ethanol, lOmg of sodium borohydride 
was added to the mixture, and the mixture was refluxed for one 
hour . After that, the reaction mixture which was cooled to room 
temperature was concentrated under reduced pressure, addedwater 
and 10% hydrochloric acid, and extracted with ethyl acetate. 
The organic layer was successively washed with water and 
saturated brine, dried over magnesium sulfate, and concentrated 
under reduced pressure. The residue was subjected to silica 
gel column chromatography to obtain 110 mg of the compound shown 
by the formula (2) : 

\^y—°-^y^ 0-CH 2 CH=CCI 2 ( 2 ) 

CH 3 

(hereinafter, referred as the present invention compound (2) ) . 
1 H-NMR(CDC1 3 ,TMS)5(ppm) : 2 . 2 8 ( 3H, s ) , 3 . 60 ( 3H, s ) , 4 . 31 ( 2H , d) , 4 . 
63 (2H,d) , 6.15 (lH,t) , 6.8 4-6. 95 (8H,m) 
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Production Example 3 

200mg of the compound shown by the formula (ii) was 
dissolved in 2 ml of methanol and 1 ml of trif luoroacetic acid, 
5 350mg of sodium borohydride was added to themixture in ten portion 
s , and the mixture stirred at room temperature for one hour. 
After that , the reaction mixture was added to dilute hydrochloric 
acid, and extracted with ethyl acetate. The organic layer was 
successively washed with water and saturated brine, dried over 
10 magnesium sulfate, and concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography 
to obtain 150 mg of the compound shown by the formula (3): 

H 3 C /-° CH 3 

T\^ 0 ^/ V-O-/ J>-0-CH 2 CH=CCI 2 (3) 

CH 3 

(hereinafter, referred as the present invention compound (3) ) . 
1 H-NMR (CDCI3 , TMS) 5 (ppm) : 2 . 25 (3H, s) , 3 . 20 (3H, s) , 3 . 59 ( 3H, s ) , 4 . 
15 06(2H,s) ,4.63(2H,d) ,6.16(lH,t) , 6. 85-6.-96 (8H,m) 

Production Example 4 

2.0g of the compound shown by the formula (ii) was 
dissolved in 30 ml of ethanol, 260mg of sodium borohydride was 

20 added to the mixture under ice-cooling, and the mixture was 
stirred for one hour. After that, dilute hydrochloric acid was 
added to the reaction mixture, stirred for 5 minutes, and 
concentrated under reduced pressure . Diluted hydrochloric acid 
was added to the residue, and extracted with ethyl acetate . The 

25 organic layer was successively washed with water and saturated 
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brine, dried over magnesium sulfate, and concentrated under 
reducedpressure. The residue was subjected to silica gel column 
chromatography to obtain 340 mg of the compound shown by the 

formula (4 ) : 

/ — OCH2CH3 

S )j^_ 0 _ < ^^_0-^^— 0-CH 2 CH=CCI 2 (4) 
CH 3 

(hereinafter, referred as the present invention compound (4) ) . 
1 H-NMR ( CDCI3 , TMS ) 5(ppm) : 1 . 11 (3H, t ) , 2 . 24 ( 3H, s) , 3 . 34 (2H, q) , 3 . 
59(3H,s) ,4.10 (2H,s) ,4.63 (2H,d) ,6.16 (lH,t) ,6. 84-6. 95 (8H,m) 

Production Example 5 

lOOmg of the compound shown by the formula (iii) : 

H 3 C , CO ° CH 3 ^ 

YV 0 _/yoHT Voh ^ 

\ 

CH 3 

was dissolved in 2 ml of N, N-dimethylf ormamide, 60mg of potassium 
carbonate and 60mg of 1, 1 , 3-trichloropropene were added to the 
mixture, and the mixture was stirred at room temperature for 
ten hours . After that, the reaction mixture was added to dilute 
hydrochloric acid and extracted with ethyl acetate. The 
organic layer was successively washed with water and saturated 
brine, dried over magnesium sulfate, and concentrated under 
reducedpressure . The residue was sub j ected to silica gel column 
chromatography to obtain 120 mg of the compound shown by the 
formula (5) : 
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COOCH 3 

3 V )Q^ 0 -^^-0-<^>-0-CH 2 CH=CCI 2 (5) 
CH 3 

(hereinafter, referred as the present invention compound (5) ) 
1 H-NMR(CDC1 3 ,TMS) 5 (ppm) : 2 . 44 ( 3H, s) , 3 . 63 ( 3H, s ) , 3 . 64 ( 3H, s ) , 4 
63(2H,d) f 6.16(lH,t) , 6. 83-6 . 95 (8H,m) 

Production Example 6 

1 HOmg of the compound shown by the formula (iv) : 

H 3 C PO ° H 




f\-n-/Vo-f Voh (iv) 



X CH 3 



was dissolved in 2 ml of N, N-dimethylf ormamide, HOmg of 
potassium carbonate and 70mg of 1 , 1, 3-trichloropropene were 
added to the mixture, and the mixture was stirred at room 
temperature for ten hours. After that, the reaction mixture 
was added to dilute hydrochloric acid , and extracted with ethyl 
acetate. The organic layer was successively washed with water 
and saturated brine, dried over magnesium sulfate, and 
concentrated under reduced pressure . The residue was sub j ected 
to silica gel column chromatography to obtain 100 mg of the 
compound shown by the formula (6) : 



O 

C-0-CH 2 CH=CCI 2 

H3C 




p^ 0 _/~y_ 0 _^ V- o-CH 2 CH=CCI 2 (6) 



CH 3 



(hereinafter, referred as the present invention compound (6) ) . 
1 H-NMR (CDC1 3 , TMS) 5 (ppm) : 2 . 61 (3H, s) , 3 . 71 ( 3H, a ) , 4 . 62 (2H, d) , 4 . 
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64 (2H,d) ,5.72 ( 1H , t ) , 6 . 16 ( 1H , t ) , 6 . 7 9-6 . 98 ( 8H, m) 



Production Example 7 

22 0mg of the compound shown by the formula (v) 
u ^ COOCH 2 CH 3 

YV0TV0/V0H (v) 



N- N " W v=, 

X CH 3 

was dissolved in 2 ml of N,N-dimethylf ormamide, lOOmg of 

potassium carbonate and lOOmg of 1, 1, 3-trichloropropene were 

added to the mixture, and the mixture was stirred at room 

temperature for ten hours. After that, the reaction mixture 

was added to dilute hydrochloric acid , and extracted with ethyl 

acetate. The organic layer was successively washed with water 

and saturated brine, dried over magnesium sulfate, and 

concentrated under reduced pressure . The residue was sub j ected 

to silica gel column chromatography to obtain 260 mg of the 

compound shown by the formula (7) : 
COOCH 2 CH 3 

^^°~C3 h_o ^C3 — ° _cH2CH=cc ' 2 < 7 ) 

N CH 3 

(hereinafter, referred as the present invention compound (7) )• . 
1 H-NMR(CDC1 3 ,TMS)5 (ppm) : 1 . 06 ( 3H, t ) , 2 . 4 5 ( 3H , s) , 3 . 65 ( 3H, s ) , 4 . 
09(2H,q),4.63(2H,d) , 6 . 16 (1H, s) , 6 . 82-6 . 94 (8H,m) 



Production Example 8 

2.6 g of the compound shown by the formula (vi) : 
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H 



H 3 C C=CH2 



rVo-A-o-/VoH (vi> 



CH 3 

was dissolved in 30 ml of N , N-dimethyl f ormamide , 1.4 g of 

potassium carbonate and 1 . 4 g of l, 1, 3-trichloropropene were 

added to the mixture, and the mixture was stirred at room 

temperature for ten hours. After that, the reaction mixture 

was added to dilute hydrochloric acid , and extracted with ethyl 

acetate. The organic layer was successively washed with water 

and saturated brine, dried over magnesium sulfate, and 

concentrated under reduced pressure. The residue was subjected 

to silica gel column chromatography to obtain 3 . 5 g of the compound 

shown by the formula (8) : 
H 

b=CH 2 
H 3 C / 2 

^ 0 _A_0-f\- 0-CH 2 CH=CCI 2 ( 8 ) 

CH 3 

(hereinafter, referred as the present invention compound (8) ) . 
1 H-NMR(CDC1 3 ,TMS)5 (ppm) :2.31(3H,s) ,3.58 (3H,s) ,4.63(2H,d) ,5. 
01(lH,dd) ,5.27(lH,dd) ,6.16(lH,t) ,6.32{lH,dd) , 6 . 83-6 . 95 ( 8H, m 

) 



Production Example 9 

130 mg of the compound shown by the formula (vii) : 
l_j q HC=CHCH 3 

3 'jjlTV-oH^-o-^^-OH (vii) 

N \ 
CH 3 
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was dissolved in 1 ml of N, N-dimethylf ormamide, 60 mg of potassium 
carbonate and 60 mg of 1, 1, 3-trichloropropene were added to the 
mixture, and the mixture was stirred at room temperature for 
ten hours . After that, the reaction mixture was added to dilute 
hydrochloric acid , and extracted with ethyl acetate. The 
organic layer was successively washed with water and saturated 
brine, dried over magnesium sulfate, and concentrated under 
reducedpressure . The residue was subjected to silica gel column 
chromatography to obtain 120 mg of the compound shown by the 
formula (9) : 
H 3 C. H / C=CHCH 3 



N V-O—/ V- O-Hf V-0-CH 2 CH=CCI 2 (9) 

\ 

CH 3 

as a mixture of geometric isomers (hereinafter, referred as the 
present invention compound (9)). 

1 H-NMR(CDC1 3 , TMS) 5 (ppm) : 1 . 63 ( 1 . 5H , dd) , 1 . 7 4 ( 1 . 5H, dd) , 2 . 17 ( 1 . 
5H, s) ,2.28 (1.5H,s) , 3 . 56 (1 . 5H, s) , 3 . 62 ( 1 . 5H, s ) ,4.63(lH,d) ,4.6 
3(lH,d) ,5.57 (0.5H,m) , 5 . 78 ( 0 . 5H, m) , 5 . 8 6 ( 0 . 5H, m) ,5.98 (0.5H,m) 
, 6.15 (1H, t) , 6.7 9-6. 95 (8H,m) 

Production Example 10 

By using 170 mg of the compound shown by the formula (viii) : 
HC=CHCH 2 CH 3 



N r v°-0^°-O-° H (viii) 

CH 3 

instead of the compound shown by the formula (vii), and 70 mg 
of potassium carbonate and 80 mg of 1, 1, 3-trichloropropene, 
according to the similar method described in Production Example 
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9 was obtained 160 mg of the compound shown by the formula (10) : 
CH 3 

as a mixture of geometric isomers (hereinafter, referred as the 
present invention compound (10) ) . 

1 H-NMR ( CDCI3 , TMS ) 5 (ppm) : 0 . 92 ( 3H,m) , 2 . 05 (2H, m) , 2 . 17 (2 . 1H, s) , 
2 . 28 (0 . 9H, s) , 3 . 57 (0 . 9H, s) , 3 . 61 (2 . 1H, s ) , 4 . 63 (2H, d) , 5 . 45 (0 . 7H 
,m) ,5.78 (lH,m) ,5. 95(0. 3H,m), 6.15 (lH,t) ,6.78-6.94 (8H,m) 

Production Example 11 

By using 110 mg of the compound shown by the formula (ix) : 

H 3 C J/ C=C(CH3)2 

3 \^o^y~o-(jy o " (ix) 

CH 3 

instead of the compound shown by the formula (vii) , and 50 mg 
of potassium carbonate and 60 mg of 1 , 1 , 3-trichloropropene , 
according to the similar method described in Production Example 
9 was obtained 90 mg of the compound shown by the formula (11) : 
H 3 C ^ C=C ( CH 3)2 




f~^ 0 _/rA_0— <f \-0-CH 2 CH=CCI 2 (11) 



\ 

CH 3 



(hereinafter, referred as the present invention compound (11)) . 
1 H-NMR(CDCl 3 ,TMS)5(ppm) : 1 . 60 (3H, d) , 1 . 72 (3H, d) , 2 . 14 (3H, s) , 3 . 
61(3H,s) ,4.63 (2H,d) ,5.59 (lH,m) ,6.15 (lH,t), 6. 78-6. 94 (8H,m) 



Production Example 12 

By using 14 0 mg of the compound shown by the formula (x) : 
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H 3 C , CH 2 CH 3 

3 YV o _^_o-0-OH (x) 

N \ 

CH 3 

instead of the compound shown by the formula (vii) , and 70 mg 
of potassium carbonate and 70 mg of 1, 1, 3-trichloropropene, 
according to the similar method described in Production Example 
9 was obtained 160 mg of the compound shown by the formula (12) : 
u r CH 2 CH 3 

»y^ 0 _ < /^>_0^^)--0-CH2CH=CCI 2 ( 12 ) 

CH 3 

(hereinafter, referred as the present invention compound (12) ) . 
1 H-NMR(CDC1 3 ,TMS) 5 (ppm) :0.99(3H,t) ,2.20(3H,s) ,2.22 (2H,q) ,3. 
56(3H,s) ,4. 64 (2H,d) , 6.16(lH,t) , 6 . 82-6 . 95 ( 8H, m) 



Production Example 13 

By using 18 0 mg of the compound shown by the formula (xi) : 



H 3 C N 




CH 3 



instead of the compound shown by the formula (vii), and 90 mg 
of potassium carbonate and 100 mg of 1, 1, 3-trichloropropene, 
according to the similar method described in Production Example 
9 was obtained 210 mg of the compound shown by the formula (13) : 



H 3 C 




(13) 



\ 

CH 3 
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(hereinafter, referred as the present invention compound (13) ) . 
1 H-NMR (CDC1 3 , TMS) 5 (ppm) : 1 . 92 (3H, in) , 2 . 31 (3H, s) , 3 . 56 (3H, s) , 4 . 
63 (2H, d) ,4.94 (lH,m) ,4.96(lH,m) , 6 . 15 ( 1H, t ) , 6 . 79-6 . 95 ( 8H,m) 

Production Example 14 

260 mg of the compound shown by the formula (vi) was 
dissolved in 2 ml of N, N-dimethylf ormamide, 130 mg of potassium 
carbonate and 110 mg of 1, 3-dichloropropene were added to the 
mixture, and the mixture was stirred at room temperature for 
ten hours . After that, the reaction mixture was added to dilute 
hydrochloric acid , and extracted with ethyl acetate. The 
organic layer was successively washed with water and saturated 
brine, dried over magnesium sulfate, and concentrated under 
reduced pressure. The residue was subjected to silica gel column 
chromatography to obtain 300 mg of the compound shown by the 
formula (14) : 



H 




0-CH 2 CH=CHCI ( 14 ) 



\ 

CH 3 

as a mixture of geometric isomers (hereinafter, referred as the 
present invention compound (14)). 

1 H-NMR (CDCI3 ,TMS)6 (ppm) : 2. 31 (3H, s) , 3.58 (3H, s) , 4 . 49 (lH,dd) , 4 
.74 (lH,dd) ,5.01(lH,dd) ,5.27 ( 1H, dd) , 6 . 03-6 . 39 ( 3H, m) , 6 . 82-6 . 9 
5 (8H,m) 



Production Example 15 

0.42 ml of lithium diisopropylamide (2.0 mol/L 
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heptane-tetrahydrofuran-ethylbenzene solution) was added to 
870 mg of hexane solution which contained 10 % trimethyl 

silyldiazomethane at -78 °C, 

and the mixture was stirred at same temperature for two hours. 
After that, 300 mg of the compound shown by the formula (ii) 
was added to the mixture at -78 °C with stirring, and the mixture 
was warmed to 0 °C over 3 hours with stirring. After that, 
saturated aqueous solution of ammonium chloride was added to 
the reaction mixture, and extracted with ethyl acetate. The 
organic layer was successively washed with 

diluted hydrochloric acid, water and saturated brine; dried over 
magnesium sulfate; and concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography 
to obtain 260 mg of the compound shown by the formula (15) : 
H 3 C N CSCH 



Y^_0-^^-0-<^^— 0-CH 2 CH=CCI 2 (15) 



\ 
CH 3 

(hereinafter, referred as the present invention compound (15) ) . 
1 H-NMR (CDCI3 , TMS) 5 (ppm) : 2 . 2 6 ( 3H, s ) , 2 . 99 ( 1H, s ) , 3 . 64 ( 3H, s) , 4 . 
64 (2H,d) , 6.16 (lH,t) , 6.85-7.01 (8H,m) 

Production Example 16 

180 mg of the compound shown by the formula (xiv) : 

H 3 C / CH3 

3 Yy_ oH Qj>_o^2^0H (xiv) 
CH 3 

was dissolved in 2 ml of N, N-dimethylf ormamide, 100 mg of 
potassium carbonate and 100 mg of 1, 1, 3-trichloropropene were 
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added to the mixture, and the mixture was stirred at room 
temperature for ten hours. After that, the reaction mixture 
was added to dilute hydrochloric acid , and extracted with ethyl 
acetate. The organic layer was successively washed with water 
and saturated brine, dried over magnesium sulfate, and 
concentrated under reduced pressure . The residue was subjected 
to silica gel column chromatography to obtain 220 mg of the 
compound shown by the formula (16) : 




(1 6) 



CH 3 

(hereinafter, referred as the present invention compound (16)) . 
1 H-NMR (CDCI3 , TMS) 5 (ppm) : 1 . 75 (3H, s) , 2 . 17 (3H, s) , 3 . 58 ( 3H, s ) , 4 . 
63 (2H,d) , 6.16(lH,t) , 6 . 82-6 . 99 ( 8H, m) 



Production Example 17 

0.12 ml of lithium diisopropylamide. (2.0 mol/L 
heptane-tetrahydrofuran-ethylbenzene solution) was added to 
0.12 ml of hexane solution of trimethylsilyldiazomethane (2.0 
mol/L) at -78 °C, and the mixture was stirred at same temperature 
for one hour. After that, 90 mg of the compound shown by the 

formula (xv) : 
O 

C-CH 3 
H 3 C v_/ 3 

— o — <f y—o-\ y— o-ch 2 ch=cci 2 ( xv ) 

\ 

CH 3 

was added to the mixture at -78 °C with stirring, and the mixture 
was warmed to 0 °C over 30 minutes with stirring, and stirred 
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for two hours at 0 °C. After that, saturated aqueous solution 
of ammonium chloride was added to the reaction mixture, and 
extracted with ethyl acetate. The organic layer was 
successively washed with diluted hydrochloric acid, water and 
saturated brine; dried over magnesium sulfate; and concentrated 
under reduced pressure. The residue was subjected to silica 
gel column chromatography to obtain 4 0 mg of the compound shown 

by the formula (17) : 
C=CCH 3 

)T^O-^^ (17) 



H 3 C 



CH 3 



(hereinafter, referred as the present invention compound (17) ) . 
1 H-NMR(CDC1 3 ,TMS) 5 (ppm) : 1 . 88 ( 3H, s ) , 2 . 23 ( 3H, s ) , 3 . 61 ( 3H, s ) , 4 . 
64 (2H,d) , 6.16 (lH,t) , 6.81-7.00 (8H,m) 

Production Example 18 

10 0 mg of the compound shown by the formula (xvi) : 

H 3 C N / H 

jTy-o^ Vo-(Voh (xvi) 
N \ 

CH 3 

was dissolved in 2 ml of N, N-dimethylf ormamide, 60mg of potassium 
carbonate and 60 mg of 1, 1 , 3-trichloropropene were added to the 
mixture, and the mixture was stirred at room temperature for 
ten hours . After that, the reaction mixture was added to dilute 
hydrochloric acid , and extracted with ethyl acetate. The 
organic layer was successively washed with water and saturated 
brine, dried over magnesium sulfate, and concentrated under 
reduced pressure . The residue was subjected to silica gel column 
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chromatography to obtain 130 mg of the compound shown by the 
formula ( 18 ) : 
H 3 C H 



i \>_ 0 _<f \—o—(/ V-0-CH 2 CH=CCI 2 (18) 



\ 

CH 3 

(hereinafter, referred as the present invention compound (18) ) . 
1 H-NMR(CDC1 3 ,TMS) 5 (ppm) : 2 . 19 (3H, s) , 3 . 67 (3H, s) , 4 . 65 (2H, d) , 5 . 
37(lH,s) , 6.16(lH,t) , 6.86-7.06 (8H,m) 

Production Example 19 

By using 200 mg of the compound .shown by the formula (xvii) : 

VVo^-0-<Q^OH (xvii ) 
\ 

CH 3 

instead of the compound shown by the formula (xvi) , and 90 mg 
of potassium carbonate, 90 mg of 1, 1, 3-trichloropropene and 2ml 
of N,N-dimethylf ormamide, according to the similar method 
described in Production Example 18 was obtained 2 60 mg of the 
compound shown by the formula (19) : 



fl^ y—v N y— — 0-CH 2 CH=CCI 2 (19) 

CH 3 

(hereinafter, referred as the present invention compound (19) ) . 
1 H-NMR ( CDC1 3 , TMS ) 5 (ppm) : 2 . 22 (3H, s) , 3 . 65 (3H, s) , 4 . 64 (2H, d) , 6. 
16(lH,t) ,6.84-6.99(8H,m) 



Production Example 20 

By using 400 mg of the compound shown by the formula 
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(xviii) : 

l_l Q CH2CH2CH3 

CH 3 

instead of the compound shown by the formula (xvi) , and 2 00 mg 
of potassium carbonate, 210 mg of 1, 1, 3-trichloropropene and 
5 ml of N, N-dimethylf ormamide, according to the similar method 
described in Production Example 18 was obtained 4 90 mg of the 
compound shown by the formula (20) : 

J_J^Q CH2CH2CH3 



J[ y—b—r V-o-<f \-o-ch 2 ch=cci 2 (20) 

"~N \=/ \=/ 

\ . 
CH 3 

(hereinafter, referred as the present invention compound (20) ) 
1 H-NMR(CDC1 3 , TMS) 6 (ppm) : 0. 84 (3H, t) , 1 . 40 (2H,m) , 2 . 16 (2H, t ) , 2 . 
19(3H,s) ,3.56 (3H,s) ,4.63 (2H,d) ,6.16 (lH,t) , 6.80-6.96 (8H,m) 

Production Example 21 

By using 140 mg of the compound shown by the formula (xix) : 
H 3 C Pl 



N W W ° H 

CH 3 

instead of the compound shown by the formula (xvi) , and 70 mg 
of potassium carbonate, 70 mg of 1, 1 , 3-trichloropropene and 2ml 
of N,N-dimethylformamide, according to the similar method 
described in Production Example 18 was obtained 140 mg of the 
compound shown by the formula (21) : 
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H 3 C 




O 



0-CH 2 CH=CCI 2 



(2 1) 



CH 3 

(hereinafter, referred as the present invention compound (21) ) - 
1 H-NMR (CDC1 3 , TMS) 5 (ppm) : 2 . 22 ( 3H, s) , 3 . 63 ( 3H, s ) , 4 . 64 (2H, d) , 6 . 
16(lH,t),6.84-6.97(8H,m) 

Production Example 22 

By using 120 mg of the compound shown by the formula (xx) : 



instead of the compound shown by the formula (xvi) , and 50 mg 
of potassium carbonate, 50 mg of 1,1, 3-trichloropropene and 2ml 
of N, N-dimethylf ormamide according to the similar method 
described in Production Example 18 was obtained 130 mg of the 
compound shown by the formula (22) : 
HaC^/ 1 

Y~\_ 0 -<^^ (22) 



(hereinafter, referred as the present invention compound (22)) . 
1 H-NMR (CDCI3 ,TMS) 5 (ppm) : 2 . 2 3 ( 3H, s ) , 3 . 67 ( 3H, s ) , 4 . 64 (2H,d) ,6. 
16(lH,t) , 6.8 3-6. 99 (8H,m) 

Production Example 23 

500 mg of the compound shown by the formula (ii) was 
dissolved 5 ml of chloroform, 400 mg of (dimethylamino) sulfur 
trifluoride was added to the mixture under ice cooling, and the 




CH 3 



CH 3 
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mixture was stirred at room temperature for ten hours. 

After that, saturated aqueous solution of sodium hydrogen 
carbonate was added to the reaction mixture, and extracted with 
ethyl acetate . The organic layer was washed with saturated brine, 
dried over magnesium sulfate, and concentrated under reduced 
pressure. The residue was subjected to silica gel column 
chromatography to obtain 60 mg of the compound shown by the formula 
(23) : 

H 3 C < CF * H 



rV. 0 _f\ 0 -f V— 0-CH 2 CH=CCl 2 (23) 
N -N \=/ \=/ 

CH 3 

(hereinafter, referred as the present invention compound (23) ) . 
1 H-NMR (CDCI3 , TMS) 5 (ppm) : 2 . 34 ( 3H, s ) , 3 . 59 ( 3H, s ) , 4 . 64 (2H,d) ,6. 
~16(lH,t) ,6.37(lH,t) ,6.85-6.98(8H,m) 

Production Example 24 

200 mg of the compound shown by the formula (xiv) was 
dissolved in 2 mi of N, N-dimethylf ormamide, 110 mg of potassium 
carbonate and 120 mg of 1, 3-dichloro-l-butene were added to the 
mixture, and the mixture was stirred at room temperature for 
ten hours . After that , the reaction mixture was added to dilute 
hydrochloric acid , and extracted with ethyl acetate. The 
organic layer was successively washed with water and saturated 
brine, dried over magnesium sulfate, and concentrated under 
reducedpressure . The residue was sub j ected to silica gel column 
chromatography to obtain 230 mg of the compound shown by the 
formula (24) : 
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H 3 C 




CH 3 



0-<f >^0-CH 2 CH=C(CH 3 )CI 



(24) 



as a mixture of geometric isomers (hereinafter, referred as the 
present invention compound (24)). 

1 H-NMR(CDC1 3 ,TMS) 5 (ppm) : 1 . 75 ( 3H, s ) , 2 . 17 (6H,m) ,3.58 (3H, s) ,4. 
49(0.4H,m) , 4.66(1. 6H,m) ,5. 7 6(0. 8H f m) ,5. 93(0. 2H,m) ,6.81-6.95 
(8H,m) 

Production Example 25 

150 mg of the compound shown by the formula (xiv) was 
dissolved in 2 ml of N, N-dimethylf ormamide, 50 mg of potassium 
carbonate and 40 mg of 3-chloropropene were added to the mixture, 
and the mixture was stirred at room temperature for ten hours. 
After that , the reaction mixture was added to dilute hydrochloric 
acid , and extracted with ethyl acetate. The organic layer was 
successively washed with water and saturated brine, dried over 
magnesium sulfate, and concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography 
to, obtain 150 mg of the compound shown by the formula (25) : 

H3C s/ CH3 ^ _ 

iPy-o-/ V-O-nf V-0-CH 2 CH=CH 2 (2 5) 





CH 3 



(hereinafter, referred as the present invention compound (25) ) . 
1 H-NMR ( CDCI3 , TMS ) 6 (ppm) : 1. 75 (3H, s) , 2 . 17 (3H, s) , 3. 58 (3H, s) , 4 . 
51(2H,m) ,5.35(2H,m) ,6.05(lH,m) , 6. 81-6. 95 (8H,m) 



Production Example 2 6 
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18 0 mg of the compound shown by the formula (xiv) was 
dissolved in 3 ml of N, N-dimethylf ormamide, 100 mg of potassium 
carbonate and 80 mg of i- c hloro-3-methyl-2-butene were added 
to the mixture, and the mixture was stirred at room temperature 
for ten hours. After that, the reaction mixture was added to 
dilute hydrochloric acid , and extracted with ethyl acetate. 
The organic layer was successively washed with water and 
saturated brine, dried over magnesium sulf ate, and concentrated 
under reduced pressure. The residue was subjected to silica 
gel column chromatography to obtain 210 mg of the compound shown 
by the formula (2 6) : 
H 3 C y CH3 

V\>_ 0 _<^J^_o— <^^)— 0-CH 2 CH=C(CH 3 ) 2 (26) 
CH 3 

(hereinafter, referred as the present invention compound (26)) . 
1 H-NMR (CDCI3 , TMS ) 5 (ppm) : 1 . 75 ( 6H, m) , 1 . 80 (3H, m) , 2 . 17 (3H, s ) , 3 . 
58(3H,s) ,4.48 (2H,d) ,5.49(lH,m) , 6. 80-6. 99 (8H,m) 

Production Example 27 

190 mg of the compound shown by the formula (xxi) : 

H 3 CH2C. / 3 — 

1j^y_ 0 ^^J>_0-<^^-OH (xxi) 

V CH 3 

was dissolved in 2 ml of N, N-dimethylf ormamide, 100 mg of 
potassium carbonate and 100 mg of 1 , 1, 3-trichloropropene were 
added to the mixture, and the mixture was stirred at room 
temperature for ten hours. After that, the reaction mixture 
was added to dilute hydrochloric acid , and extracted with ethyl 
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acetate. The organic layer was successively washed with water 

and saturated brine, dried over magnesium sulfate, and 

concentrated under reduced pressure . The residue was subjected 

to silica gel column chromatography to obtain 200 mg of the 

compound shown by the formula (27) : 

H3CH2C. / ^ 

^\^ 0 _^^— 0 -^^- •0-CH 2 CH=CCI 2 (27) 

CH 3 

(hereinafter, referred as the present invention compound (27)) . 
1 H-NMR(CDC1 3 ,TMS) 5 (ppm) : 1 . 23 ( 3H, t ) , 1 . 77 ( 3H, s) , 2 . 56 ( 2H, q) , 3 . 
59(3H,s) ,4.64(2H,d) , 6 . 16 (1H, t ) , 6 . 83-6 . 96 (8H,m) 

Production Example 28 

14 0 mg of the compound shown by the formula (xxii) : 
F3C ,CH 3 

V^_ 0 _^y_ 0 -^^-OH (xxii) 

N \ 
CH 3 

was dissolved in 2 ml of N, N-dimethylf ormamide, 70 mg of potassium 
carbonate and 7 0 mg of 1 , 1, 3-trichloropropene were added to the 
mixture, and the mixture was stirred at room temperature for 
ten hours . After that , the reaction mixture was added to dilute 
hydrochloric acid , and extracted with ethyl acetate. The 
organic layer was successively washed with water and saturated 
brine, dried over magnesium sulfate, and concentrated under 
reduced pressure . The residue was sub j ected to silica gel column 
chromatography to obtain 17 0 mg of the compound shown by the 
formula (28) : 
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0-CH 2 CH=CCI 2 (28) 



CH 3 

(hereinafter, referred as the present invention compound (28) ) . 
1 H-NMR(CDCl 3 ,TMS)6(ppm) :1.91(3H,s) ,3.70 (3H,s) , 4 . 64 ( 2H, d) , 6 . 
16 (1H, t) , 6. 83-6. 96 (8H,m) • 

Production Example 29 

120 mg of the compound shown by the formula (xxiii) : 




(xxiii) 



\ 

CH 3 



was dissolved in 2 ml of N, N-dimethylf ormamide , 70 mg of potassium 
carbonate and 70 mg of 1 , 1, 3-trichloropropene were added to the 
mixture, and the mixture was stirred at room temperature for 
ten hours . After that, the reaction mixture was added to dilute 
hydrochloric acid , and extracted with ethyl acetate. The 
organic layer was successively washed with water and saturated 
brine, dried over magnesium sulfate, and concentrated under 
reduced pressure. The residue was subjectedto silica gel column 
chromatography to obtain 160 mg of the compound shown by the 
formula (29) : 




(2 9) 



CH 3 

(hereinafter, referred as the present invention compound (29) ) . 
1 H-NMR (CDC1 3 , TMS) 5 (ppm) : 1 . 74 ( 3H, s ) , 2 . 17 ( 3H, s) , 3 . 55 ( 3H, s) , 4 . 
65 (2H,d) ,6.15 (lH,t) ,6. 78-6. 87 (4H,m) ,7.19-7.23 ( 2H, m) , 7 . 32-7 . 
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Production Example 30 

140 mg of the compound shown by the formula (xxiv) : 




(xxiv) 



CH 3 

was dissolved in 2 ml of N, N-dimethylf ormamide , 80 mg of potassium 
carbonate and 8 0 mg of 1 , 1 , 3-trichloropropene were added to the 
mixture, and the mixture was stirred at room temperature for 
ten hours. After that, the reaction mixture was added to dilute 
hydrochloric acid , and extracted with ethyl acetate. The 
organic layer was successively washed with water and saturated 
brine, dried over magnesium sulfate, and concentrated under 
reducedpressure. The residue was subjected to silica gel column 
chromatography to obtain 160 mg of the compound shown by the 
formula (30) : 




(3 0) 



CH 3 



(hereinafter, referred as the present invention compound (30)-) . 
1 H-NMR (CDC1 3 , TMS ) 5 (ppm) : 1 . 73 ( 3H, s ) , 2 . 17 ( 3H, s) , 3 . 55 ( 3H, s ) , 3 . 
87 (2H,s) ,4.63 (2H, d) , 6 . 15 ( 1H, t ) ,6.78-6.83 (4H,m) , 7 . 07-7 . 11 (4H 
,m) 

Next, the compound which was used to produce the compound 
of the present invention describes the reference production 
examples. Some of these reference production examples are also 
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the production example of the intermediate compound of the 

present invention. 

Reference Production Example 1 

2 00 mg of the compound shown by the formula (xii) : 
CHO 

0-^>-O^Q^OH (xii) 
CH 3 

was dissolved in 3 ml of N, N-dimethylf ormamide, 100 mg of 
potassium carbonate and 100 mg of 1 , 1 , 3-trichloropropene were 
added to the mixture, and the mixture was stirred at 70 °c for 
one hour . After that , water and 10% hydrochloric acid were added 
to the reaction mixture which was cooled to room temperature, 
and extracted with ethyl acetate. The organic layer was 
successively washed with water and saturated brine, dried over 
magnesium sulfate, and concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography 
to obtain 190 mg of the compound shown by the formula (ii) . 
1 H-NMR (CDCI3 , TMS ) 5 (ppm) : 2 . 45 (3H, s ) , 3 . 66 (3H, s ) , 4.64<2H,d) ,6. 
16 (lH,t) , 6. 8 3-6. 97 (8H,m) , 9.51 (1H, s) 

Reference Production Example 2 

300 mg of 4 , 4 ' -dihydroxybiphenylether shown by the 

formula : 

„ 0 jO°KX„ 

was dissolved in 5 ml of N, N-dimethylf ormamide, 120 mg of sodium 
hydride (60% in oil) ice-cooling under ice cooling, and was 
stirred at room temperature for ten minutues . After that, to 
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the saidmixture was added 3 ml of N, N-dimethylf ormamide solution 
of 230 mg of 5-chloro-l, 3-dimethyl-lH-pyrazole-4-carbaldehyde 
shown by the formula: 
CHO 

CH 3 

5 over ten minutes at 70 °C, and then the mixture was stirred at 
70 V, for two hours. After that, water and 10% hydrochloric acid 
were added to the reaction mixture which was cooled to room 
temperature, and extracted with ethyl acetate. The organic 
layer was successively washed with water and saturated brine,' 
10 dried over magnesium sulfate, and concentrated under reduced 
pressure. The residue was subjected to silica gel column 
chromatography to obtain 2 60 mg of the compound shown by the 
formula (xii) . 

1 H-NMR (CDCI3 ,TMS) 5 (ppm) : 2 . 45 ( 3H, s ) , 3 . 66 ( 3H, s ) , 5 . 4 4 ( 1H, br ) , 6 
15 .76-6.99(8H,m),9.50(lH,s) 

Reference Production Example 3 

2.0 g of the compound shown by the formula (ii) w^s 
dissolved in 3 ml of pyridine, 0.35 g of hydroxylamine 

20 hydrochloride was added to the mixture under ice cooling, and 
then the mixture stirred thirty minutes at room temperature. 
After that, the reaction mixture was concentrated under reduced 
pressure. Water and 10 % hydrocloric acid were added to the 
residue, and was extracted with ethyl acetate . The organic layer 

25 was successively washed with water and saturated brine, dried 
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over magnesium sulfate, and concentrated under reduced pressure . 
The residue was subjected to silica gel column chromatography 
to obtain 2.0 g of the compound shown by the formula (i) . 
1 H-NMR(CDC1 3 ,TMS) 5 (ppm) : 2 . 36 ( 3H, s ) , 3 - 61 ( 3H, s ) , 4 . 64 (2H, d) , 6 . 
16 (lH,t) , 6.84-6. 96 <8H,m) , 7 . 08 ( 1H, s ) , 7 . 83 ( 1H, s ) 

Reference Production Example 4 

0.19 g of sodium hydride (55% in oil) was suspended to 
10 ml of N,N-dimethylformaide, and 1.03 g of 
4, 4 f -dihydroxybiphenylether was added to the suspension under 
ice-cooling, and the mixture was stirred at 70 °C for thirty 
minutes. After that, to the said mixture was added 5 ml of 
N,N-dimethylformamide solution of 0.64 g of 

5-chloro-l, 3-dimethyl-lH-pyrazole-4-carboxylic acid methyl 
ester shown by the formula: 

COOCH 3 

H3C YVc: 

CH 3 

over thirty minutes at 70 °C, and then the mixture was stirred 
at 70 °C for ten hours. After that, saturated aqueous solution 
of ammonium chloride was added to the reaction mixture which 
was cooled to room temperature , and extracted with ethyl acetate . 
The organic layer was successively washed with diluted 
hydrochloric acid, water and saturated brine, dried over 
magnesium sulfate, and concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography 
to obtain 0.19 g of the compound shown by the formula (iii) . 
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l H-NMR(CDCl 3 ,TMS)5(ppm> : 2 . 44 ( 3H, s) , 3 . 63 ( 3H, s ) , 3 . 64 ( 3H , s ) , 4 . 
91(lH,br) ,6.79-6.91(8H,m) 

Reference Production Example 5 

130 mg of the compound shown by the formula (iii) was 
dissolved to 3 ml of toluene, and 2 ml of aqueous solution of 
sodium hydroxide (1 mole/L) was added to the mixture, and the 
mixture was stirred at 80 °C for two hours. After that, the 
reaction mixture was cooled to room temperature, toluene was 
added to the reaction mixture, and extracted with aqueous 
solution of sodium hydroxide (1 mole/L) . The aqueous layer was 
acidified by adding concentrated hydrochloric acid, and 
extracted -by ethyl acetate. The organic layer was successively 
" washed withdilutedhydrochloric acid, water and saturatedbrine, 
dried over magnesium sulfate, and concentrated under reduced 
pressure, to obtain 110 mg of the compound shown by the formula 
(iv). 

1 H-NMR ( (CD3 ) 2 SO, TMS) 5 (ppm) : 2 . 29 (3H, s) , 3 . 52 (3H, s) , 6. 71-6 . 87 ( 
8H,m) , 9.34 (lH,br) 

Reference Production Example 6 

0.43 g of sodium hydride (55% in oil) was suspended to 
10 ml of N,N-dimethylformaide, and 1.57 g of 
4, 4 '-dihydroxybiphenylether was added to the suspension under 
ice-cooling, and the mixture was stirred at 70 °C for thirty 
minutes. After that, to the said mixture was added 5 ml of 
N,N-dimethylformamide solution of 1.43 g of 
5-chloro-l, 3-dimethyl-lH-pyrazole-4-carboxylic acid ethyl 
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ester shown by the formula: 
COOCH 2 CH 3 

CH 3 

over thirty minutes at 70 °C, and then the mixture was stirred 
at 70 °C for ten hours. After that, saturated aqueous solution 
of ammonium chloride was added to the reaction mixture which 
was cooled to room temperature, and extracted with ethyl acetate . 
The organic layer was successively washed with diluted 
hydrochloric acid, water and saturated brine, dried over 
magnesium sulfate, and concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography 
to obtain 0.85 g of the compound shown by the formula (v) . 
1 H-NMR(CDG1 3 ,TMS) 6(ppm) : 1 . 07 ( 3H, t ) , 2 . 4 6 ( 3H, s ) , 3 . 65 (3H, s) , 4 . 
10(2H,q) ,6.44 (lH,br) , 6 . 76-6 . 91 (8H,m) 

Reference Production Example 7 

2.2 g of methyltriphenylphosphonium bromide was 
suspended to 5 ml of tetrahydrof uran, 3 . 9 ml of hexane solution 
of normal butyllithium (1.58 mole/L) was dropped to the 
suspension, and.then the mixture was stirred at room temperature 
for thirty minutes. 1. 0 g of the compound shown by the formula 
(xii) was added to the mixture, and then refluxed for one hour. 
After that, saturated aqueous solution of ammonium chloride was 
addedto the reactionmixture which was cooled to room temperature , 
and extracted with ethyl acetate. The organic layer was 
successively washed with diluted hydrochloric acid, water and 
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saturated brine, dried over magnesium sulfate, and concentrated 
under reduced pressure. The residue was subjected to silica 
gel column chromatography to obtain 0 . 9 g of the compound shown 
by the formula (vi) . 
5 1 H-NMR (CDCI3 ,TMS) 6 (ppm) : 2 . 31 ( 3H, s ) , 3 . 58 ( 3H, s ) , 5 . 03 ( 1H, dd) , 5 
' .28 (1H, dd) , 6.02 <lH,br) ,6,32 (lH,dd) , 6.77-6. 92 (8H,m) 

Reference Production Example 8 

230 mg of ethyltriphenylphosphonium bromide was 

10 dissolved to 1 ml of tetrahydrof uran, 0.8 ml of hexane solution 
of normal butyllithium (1 . 58 mole/L) was dropped to the solution, 
and then the mixture was stirred at room temperature for thirty 
minutes. 100 mg of the compound shown by the formula (xii) was 
added to the mixture, and then stirred at room temperature for 

15 three hours . After that, saturated aqueous solution of ammonium 
chloride was added to the reaction mixture, and extracted with 
ethyl acetate. The organic layer was successively washed with 
diluted hydrochloric acid, water and saturated brine, dried over 
magnesium sulfate, and concentrated under reduced pressure. 

20 The residue was subjected to silica gel column chromatography 
to obtain 130 mg of the compound shown by the formula (vii) as 
mixture of geometric isomers. 

1 H-NMR(CDC1 3 , TMS) 5 (ppm) : 1 . 63 ( 1 . 5H, dd) , 1 . 7 3 ( 1 . 5H, dd) , 2 . 17 { 1 . 
5H,s) ,2.28 (1.5H,s) , 3.55(1.5H, s) , 3 . 62 ( 1 . 5H, s ) , 5.58(0.5H,m) ,5 
25 . 78(0.5H,m) , 5 . 86 ( 0 . 5H,m) ,5.98 (0.5H,m) , 6 . 77-6 . 90 ( 8H, m) ' 

Reference Production Example 9 

2 60 mg of propyltriphenylphosphonium bromide was 



WO 2005/075433 PCT/JP2005/001309 

164 

suspended to 1 ml of tetrahydrofuran, 0.6ml of hexane solution 
of normal butyllithium (1.58mole/L) was dropped to the solution, 
and then the mixture was stirred at room temperature for thirty 
minutes. 150 mg of the compound shown by the formula (xii) was 
added to the mixture, and then stirred at room temperature for 
three hours . After that, saturated aqueous solution of ammonium 
chloride was added to the reaction mixture, and extracted with 
ethyl acetate. The organic layer was successively washed with 
diluted hydrochloric acid, water and saturated brine, dried over 
magnesium sulfate, and concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography 
to obtain 170 mg of the compound shown by the formula (viii) 
as mixture of geometric isomers. 
' 1 H-NMR (CDCI3 , TMS) 6 (ppm) : 0 . 93 ( 3H, m) , 2 . 04 ( 2H , m) , 2 . 17 ( 2 . 1H, s ) , 
2.28 (0.9H,s) ,3.57 (0.9H,s) ,3. 61(2. lH,s) ,5. 45(0. 7H,m) ,5.78 (1H 
,m) , 5.9(0.3H,m),6.76-6.94 (8H,m) 

Reference Production Example 10 

4 00 mg of isopropyltriphenylphosphonium iodide was 
suspended to 2 ml of tetrahydrofuran, 0. 6 ml of hexane solution 
of normal butyllithium (1. 58 mole/L) was dropped to the solution, 
and then the mixture was stirred at room temperature for thirty 
minutes. 150 mg of the compound shown by the formula (xii) was 
added to the mixture, and then stirred at room temperature for 
three hours . After that , saturated aqueous solution of ammonium 
chloride was added to the reaction mixture, and extracted with 
ethyl acetate. The organic layer was successively washed with 
diluted hydrochloric acid, water and saturated brine, dried over 
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magnesium sulfate, and concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography 
to obtain 110 mg of the compound shown by the formula (ix) . 
1 H-NMR(CDCl 3 ,TMS)6(ppm) : 1 . 60 (3H, d) , 1 . 71 ( 3H, d) , 2 . 14 ( 3H, s) , 3 . 
60(3H,s) , 5.59 (lH,m) , 6.7 6-6.94 (8H,m) 

Reference Production Example 11 

The compound shown by the formula (vi) was dissolved to 
15 ml of methanol, to the solution was added 2 0 mg of 10 % 
palladium-carbon, and then the mixture was stirred vigorously 
under hydrogen atmosphere at room temperature for six hours. 
After that, ethyl acetate was added to the reaction mixture, 
and was filtered. Filtrate was concentrated under reduced 
pressure to obtain 7 90 mg of the compound shown by the formula 
(x) . 

^-NMRtCDCls ,TMS) 6 (ppm) : 0 . 99 (3H, t) , 2 . 21 (3H, s) , 2 .23 (2H, q) , 3 . 
56(3H,s) , 6.77-6. 91 (8H,m) 

Reference Production Example 12 

470 mg of methyltriphenylphosphonium bromide was 
suspended to 2 ml of tetrahydrof uran, 2 . 5 ml of hexane solution 
of normal butyllithium (1.58 mole/L) was dropped to the 
suspension, and then the mixture was stirred at room temperature 
foronehour. 200 mg of the compound shown by the formula (xiii) : 
H 3 C X 

c=o 

H 3 C N / 

Y^_ 0 _^^>_OhQ>-OH (xiii) 

N \ 
CH 3 
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was added to the mixture, and then ref luxed for four hours . After 
that, saturated aqueous solution of ammonium chloride was added 
to the reaction mixture which was cooled to room temperature, 
and extracted with ethyl acetate. The organic layer was 
successively washed with diluted hydrochloric acid, water and 
saturated brine, dried over magnesium sulfate, and concentrated 
under reduced pressure. The residue was subjected to silica 
gel column chromatography to obtain 180 mg of the compound shown 
by the formula (xi) . 

1 H-NMR(CDCl 3 ,TMS)5(ppm) : 1 . 92 ( 3H,m) , 2 . 31 (3H, s ) , 3 . 56 ( 3H, s ) , 4 . 
78 (1H,S) ,4.94 (lH,m) ,4.96(lH,m) , 6. 79-6 . 90 (8H,m) 

Reference Production Example 13 

560 mg of 4 , 4 ■ -dihydroxybiphenylether was dissolved to 
10 ml of N,N-dimethylformaide, 14 0 mg of sodium hydride (60% 
in oil) was added to the solution under ice-cooling, and then 
the mixture was stirred at 7 0 °C for one hour. After that, to 
the said mixture was added 5 ml of N, N-dimethylf ormamide solution 
of 400 rag of 1- ( 5-chloro-l , 3-dimethyl-lH-pyrazo-4-yl) ethanone 
shown by the formula: 

COCH 3 

YVci 

\ 

CH 3 

over fifteen minutes at 7 0 °C, and then the mixture was stirred 
at 70 °C for six hours. After that, diluted hydrochloric acid 
was added to the reaction mixture which was cooled to room 
temperature, and extracted with ethyl acetate. The organic 



H 3 C. 
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layer was successively washed with diluted hydrochloric acid, 
water and saturated brine, dried over magnesium sulfate, and 
concentrated under reduced pressure . The residue was subj ected 
to silica gel column chromatography to obtain 340 mg of the 
compound shown by the formula (xiii) • 

1 H-NMR(CDC1 3 ,TMS) 5 (ppm) : 2 . 2 6 (3H, s) , 2 . 47 (3H, s) , 3 . 57 (3H, s) , 5 . 
22 (1H, s) , 6.79-6. 95 (8H,m) 

Reference Production Example 14 

3.0 g of the compound shown by the formula (xii): 
CHO 

Vy. OH fVoHrVoH (xii) 
CH 3 

was dissolved to 30 ml of di (ethylene glycol) , 0 . 51 g of hydrazine 
hydrate and 1.1 g of potassium hydroxide were added, and then 
stirred at 80 °C for one hour, and at 180 °C for one hour. After 
that, the reaction mixture which was cooled to room temparature 
was acidified by adding diluted hydrochloric acid, and extracted 
by ethyl acetate. The organic layer was successively washed 
with water and saturated brine, dried over magnesium sulfate, 
and concentrated under reduced pressure. The residue was 
subjected to silica gel column chromatography to obtain 1.9 g 
of the compound shown by the formula (xiv) . 

JVo-f Vo^f V OH < xiv > 

N \=/ \==/ 

CH 3 

1 H-NMR(CDC1 3 ,TMS)5(ppm) : 1 . 75 ( 3H, s ) , 2 . 18 ( 3H, s ) , 3 . 58 ( 3H, s ) , 6 . 
27(lH,br) ,6.8 0-6.90(8H,m) 
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10 



Reference Production Example 15 

27 0 mg of the compound shown by the formula (xiii) 

H 3 C V 

c=o 

H 3 C. 



Y^ 0 _<^A_0-/~^>-OH (xiii) 



CH 3 



was dissolved in 2 ml of N, N-dimethylf ormamide , 150 mg of 
potassium carbonate and 140 mg of 1 , 1 , 3-trichloropropene were 
added to the mixture, and the mixture was stirred at room 
temperature for ten hours. After that, diluted hydrochloric 
acid was added to the reaction mixture, and extracted with ethyl 
acetate. The organic layer was successively washed with water 
-and saturated brine, dried over magnesium sulfate, and 
concentrated under reduced pressure . The residue was sub j ected 
to silica gel column chromatography to obtain. 350 mg of the 
compound shown by the formula (xv) . 



O 

ii ■ 

C-CH 3 
H 3 C ' 0 




\_ 0 _/~\_ 0 -f Vo-CH 2 CH=CCI 2 (xv) 



N 

\ 

CH 3 

1 H-NMR(CDCl 3 ,TMS)5(ppm) : 2 . 25 ( 3H, s ) , 2 . 4 7 ( 3H, s ) , 3 . 57 ( 3H, s ) , 4 . 
15 64(2H,d),6.16(lH,t),6.81-6.97(8H,m) 

Reference Production Example 16 

1.5 g of the compound shown by the formula (v) : 
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H COOCH 2 CH 3 

'^rv OH fVo-/VoH (v) 



N W — 

CH 3 

was suspended to 15 ml of toluene. The suspension was dissolved 
at 80 °C, 12 ml of aqueous solution of sodium hydroxide (lmole/L) 
was added to the solution, and the mixture ref luxed for two hours . 
After that the reaction mixture was cooled to room temperature, 
standed and separated to two phase. To the aquous layer, 10 
ml of water was added, and then 15 ml of concentrated hydrochloric 
acid was added. 15 ml of toluene was added to the mixture and 
ref luxed for seven hours. The mixture was cooled to room 
temperature, and extracted with ethyl acetate. The organic 
layer was successively washed with water and saturated brine, 
dried over magnesium sulfate,, and concentrated under reduced 
pressure. The residue was subjected to silica gel column 
chromatography to obtain 1 . 1 g of the compound shown by the formula 
(xvi) . 

J|V_ o -(/ V-O-f V-OH (xvi) 



CH 3 



1 H-NMR(CDCl 3 ,TMS)5(ppm) : 2 . 19 (3H, s) , 3 . 67 (3H, s) , 4 . 96 (lH,br) ,.5 
.37(lH,s),6.80-7.05(8H,m) 



Reference Production Example 17 

300 mg of the compound shown by the formula (xvi) was 
dissolved 2 ml of N, N-dimethylf ormamide, added 200 mg of 
N-bromosuccinimide to the solution under ice-cooling, and then 
the mixture was stirred at 0 °C for one hour. After that, water 
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was added to the reaction mixture, and extracted with ethyl 
acetate . The organic layer was successively washed with diluted 
hydrochloric acid, water and saturated brine, dried over 
magnesium sulfate, and concentrated under reduced pressure. 
The residue was recrystallized to obtain 340 mg of the compound 
shown by the formula (xvii) . 

1 H— NMR (CDCI3 , TMS) 5 (ppm) : 2 . 22 ( 3H, s ) , 3 . 64 (3H, s) , 4 . 69 (1H, br) , 6 
.79-6.92 (8H,m) 

Reference Production Example 18 

690 mg of the compound shown by the formula (viii) : 
H 3 C H, C= CHCH 2 CH3 



n7Vo-£^o-<Qkoh (viii) 
N \ 

CH 3 

was dissolved 10 ml of ethyl acetate, to the solution was added 
140 mg of 10 % palladium-carbon, and then the mixture was stirred 
vigorously under hydrogen atmosphere at room temperature for 
five hours. After that ethyl acetate was added to the reaction 
mixture, and was filtered. Filtrate was concentrated under 
reducedpressure . The residue was subjected to silica gel column 
chromatography to obtain 690 mg of the compound shown by the 
formula (xviii) . 

H 3 C / CH 2 CH 2 CH 3 

3 x^°^(3 _o "^(3' _oH (xviii) 

CH 3 

1 H-NMR (CDCI3 , TMS) 5 (ppm) : 0 . 83 (3H, t) , 1 . 40 (2H,m) , 2 . 16 (2H, t) ,2. 
19(3H,s),3.56(3H,s) , 5 . 34 ( 1H, br) , 6 . 7 9-6 . 90 ( 8H,m) 
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Reference Production Example 19 

200 mg of the compcpund shown by the formula (xvi) was 
dissolved 2 ml of N, N-dimethylf ormamide, added 110 mg of 
N-chlorosuccinimide to the solution under ice-cooling, and then 
5 the mixture was stirred at room temperature for ten hours . After 
that water was added to the reaction mixture, and extracted with 
ethyl acetate. The organic layer was successively washed with 
diluted hydrochloric acid, water and saturated brine, dried over 
magnesium sulfate, and concentrated under reduced pressure. 
10 The residue was recrystallized to obtain 190 mg of the compound 
shown by the formula (xix) . 

3 VVo-£3~0-{j^OH (xix) 
CH 3 

1 H-NMR(CDCl 3 ,TMS)5(ppm) : 2 . 22 (3H, s) , 3 . 63 (3H, s) , 4 . 82 <1H, br) , 6 
.77-6. 92 (8H,m) 

15 Reference Production Example 20 

120 mg of the compound shown by the formula (xvi) was 
dissolved 2 ml of N, N-dimethylf ormamide, added 110 mg of 
N-iodosuccinimide to the solution under ice-cooling, and then 
the mixture was stirred at 0 °C for three hours. After that, 

20 water was added to the reaction mixture, and extracted with ethyl 
acetate . The organic layer was successively washed with diluted 
hydrochloric acid, water and saturated brine, dried over 
magnesium sulfate, and concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography 

25 to obtain 180 mg of the compound shown by the formula (xx) . 
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1 



n-O-Y V-O-/ V-OH (xx) 



X CH 3 

1 H-NMR (CDCI3 , TMS) 5 (ppm) : 2 . 23 (3H, s) , 3 . 67 (3H, s) , 4 . 7 4 (lH,br) , 6 
.79-6. 93 (8H,m) 

Reference Production Example 21 

400 mg of the compound shown by the formula (xxv) : 

JhO-/Vo-f\oH (xxv) 
\ 

CH 3 

was dissolved to 5 ml of di (ethylene glycol) , 90 mg of hydrazine 

hydrate and 150 mg of potassium hydroxide were added, and then 

stirred at 80 °C for ten minutes, and at 180 °C for one hour. 

After that the reaction mixture was acidified by adding diluted 

hydrochloric acid, and extracted by ethyl acetate . The organic 

layer was successively washed with water and saturated brine, 

dried over magnesium sulfate, and concentrated under reduced 

pressure. The residue was subjected to silica gel column 

chromatography to obtain 34 0 mg of the compound shown by the 

formula (xxi) . 

H 3 CH 2 C S ^^F 3 — — 

JpV-O--/ V-OH (xxi) 



\ 

CH 3 



1 H-NMR (CDC1 3 , TMS) 5 (ppm) : 1 . 23 ( 3H, t ) , 1 . 77 ( 3H, s) , 2 . 57 ( 2H, q) , 3 
58 (3H, s) , 4 . 80 (lH,br) , 6.7 7-6. 91 (8H,m) 



Reference Production Example 22 
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500 mg of the compound shown by the formula (xxvi) : 

F 3 a pHO 




,jrVo-<^J>-0-^J>-OH (xxvi) 
\ 

CH 3 

was dissolved to 5 ml of di (ethylene glycol) , 130 mg of hydrazine 
hydrate and 160 mg of potassium hydroxide were added, and then 
stirred at 80 °C for ten minutes, and at 180 °C for one hour. 
After that the reaction mixture was acidified by adding diluted 
hydrochloric acid, and extracted by ethyl acetate. The organic 
layer was successively washed with water and saturated brine, 
dried over magnesium sulfate, and concentrated under reduced 
pressure. The residue was subjected to silica gel column 
chromatography to obtain 140 mg of the compound shown by the 
formula (xxii) . 

Yy_ 0 ^^y- 0 -^y-oH (xxii) 

CH 3 

x H-NMR(CDCl 3 ,TMS)5(ppm) :1.91(3H,s) , 3. 70 (3H, s) , 4 . 80 (1H, br) ,6 
.77-6. 98 (8H,m) 

Reference Production Example 23 

200 mg of the compound shown by the formula (xxvii) : 

H3 Cn / CHO ^ _ 

jTV. 0 _<f\_ s — fV-OH (xxvii) 



\ 

CH 3 



was dissolved to 5 ml of di (ethylene glycol) , 60 mg of hydrazine 
hydrate and 70 mg of potassium hydroxide were added, and then 
stirred at 80 °C for one hour, and at 180 °C for one hour. After 
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that the reaction mixture was acidified by adding diluted 
hydrochloric acid, and extracted by ethyl acetate. The organic 
layer was successively washed with water and saturated brine, 
dried over magnesium sulfate, and concentrated under reduced 
pressure. The residue was subjected to silica gel column 
chromatography to. obtain 130 mg of the compound shown by the 
formula (xxiii) . 

H3 %-< CH3 „ 

J?— O-h^ V- S— ^ \—OH (xxiii) 

N \ 
CH 3 

1 H-NMR (CDCI3 , TMS) 5 (ppm) : 1 . 74 (3H, s) , 2 . 17 (3H, s) , 3 . 55 (3H, s) , 5 . 
32 (lH,br) , 6.78-6.82 (4H, m) , 7 . 17-7 . 19 ( 2H, m) , 7 . 30-7 . 32 (2H, m) 

Reference Production Example 24 

200 mg of the compound shown by the formula (xxviii) : 
CHO 

jPv — O — $ ^ — C — k 7— OH (xxvi i i) 



N W H 2 W 

\ 

CH 3 

was dissolved to 5 ml of di (ethylene glycol) , 60 mg of hydrazine 
hydrate and 70 mg of potassium hydroxide were added, and then 
stirred at 80 °C for one hour, and at 180 °C for one hour. After 
that the reaction mixture was acidified by adding diluted 
hydrochloric acid, and extracted by ethyl acetate. The organic 
layer was successively washed with water and saturated brine, 
dried over magnesium sulfate, and concentrated under reduced 
pressure. The residue was subjected to silica gel column 
chromatography to obtain 150 mg of the compound shown by the 
formula (xxiv) . 
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H 3 C N_/ HS 

Y>-0-^^CHf~A-OH (xxiv) 
N \=/ H 2 \=/ ■ 

\ 

CH 3 



1 H-NMR ( CDCI3 , TMS ) 5 (ppm) : 1 . 74 (3H, s ) , 2 . 17 (3H, s) , 3 . 55 (3H, s) , 3 . 
8 6 (2H, s) ,5.00 (lH,br) ,6.7 4-6.81 (4H,m) , 7 .-02-7 . 10 ( 4H, m) 

Reference Production Example 25 

500 mg of 4 , 4 • -dihydroxybiphenylether was dissolved to 
5 ml of N,N-dimethylformaide, 200 mg of sodium hydride (60% in 
oil) was added to the solution under ice-cooling, and then the 
mixture was stirred at room temperature for ten minutues . After 
that, to the said mixture was. added 5 ml of N, N-dimethylf ormamide 
solution of 410 mg of 

5-chloro-3-ethyl-l-methyl-lH-pyrazol-4-carbaldehyde shown by 

the formula: 

CHO 
H 3 CH 2 Cv^i 

T y-ci 

CH 3 

over ten minutes at 70 °C, and then the mixture was stirred at 
70 °C for two hours. After that, water and 10 % hydrochloric 
acid were added to the reaction mixture which was cooled to room 
temperature, and extracted with ethyl acetate. The organic 
layer was successively washed with water and saturated brine, 
dried over magnesium sulfate, and concentrated under reduced 
pressure. The residue was subjected to silica gel column 
chromatography to obtain 4 60 mg of the compound shown by the 
formula (xxv) . 
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uoun . CHO 

H 3 CH 2 C\/ . , v 

Yy^Q^f X-o-\ V-oH (xxv) 

\ 

CH 3 

1 H-NMR(CDCl 3 ,TMS)6(ppm) : 9 . 51 ( 1H, s ) , 6 . 7 9-6 . 94 ( 8H, m) , 5 . 44 (1H, 
s),3.66(3H,s) ,2.86(2H,q) ,1.27 (3H,t) 

Reference Production Example 2 6 

57 0 mg of 4 , 4 1 -dihydroxybiphenylether was dissolved to 
5 ml of N, N-dimethylformaide, 170 mg of sodium hydride (60% in 
oil) was added to the solution under ice-cooling, and then the 
mixture was stirred at room temperature for ten minutues . After 
that, to the said mixture was added 5 ml of N, N-dimethylf ormamide 
solution of 570 mg of 

5-chloro-l-methyl-3-trifluoromethyl-lH-pyrazol-4-carbaldehy 
de • shown by the formula: 
CHO 

CH 3 

over ten minutes at 70 °C, and then the mixture was stirred at 
70 °C for two hours. After that, water and 10 % hydrochloric 
acid were added to the reaction mixture which was cooled to room 
temperature, and extracted with ethyl acetate. The organic 
layer was successively washed with water and saturated brine, 
dried over magnesium sulfate, and concentrated under reduced 
pressure. The residue was subjected to silica gel column 
chromatography to obtain 4 40 mg of the compound shown by the 
formula (xxvi) - 
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(xxvi) 



1 H-NMR(CDC1 3 ,TMS) 5 (ppm) : 9. 66<lH,s) , 6.7 9-6. 93 (8H,m) , 4 . 95 (1H, 
s) ,3.81 (3H, s) 

Reference Production Example 27 
5 0.4 g of sodium hydride (60% in oil) was suspended to 

15 ml of N, N-dimethylf ormamide, 1 . 5 g of 4 , 4 1 -tiodiphenol shown 
by the formula: 




was added at room temperature, and then the mixture stirred at 
10 70 °C for one hour. After that, to the said mixture was added 
5 ml of N, N-dimethylf ormamide solution of 1.0 g of 
5-chloro-l, 3-dimethyl-lH-pyrazole-4-carbaldehyde 
over ten minutes at 70 °C, and then the mixture was stirred at 
70 °C for eight hours . After that, aqueous solution of saturated 
15 ammonium chloride was added to the reaction mixture which was 
cooled to room temperature, and extracted with ethyl acetate. 
The organic layer was successively washed with diluted 
hydrochloric acid, water and saturated brine, dried over 
magnesium sulfate, and concentrated under reduced pressure. 
20 The residue was subjected to silica gel column chromatography 
to obtain 1.8 g of the compound shown by the formula (xxvii) . 




(xxvii) 
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1 H-NMR (CDCI3 , TMS ) 5 (ppm) : 2 . 4 5 ( 3H, s ) , 3 . 63 ( 3H, s ) , 6 . 82- 6 . 90 { 4H, 
m) ,7.15-7.36(4H,m) , 9.53 (lH,s) 

Reference Production Example 28 
5 0.4 g of sodium hydride (60% in oil) was suspended to 

15 ml of N, N-dimethylf ormamide, 1.3 g of 

bis ( 4 -hydroxyphenyl) methane was added at room temperature, and 
then the mixture stirred at 70 °C for two hours. After that, 
to the said mixture was added 5 ml of N, N-dimethylf ormamide 

10 solution of 1.0 g of 

5-chloro-l, 3-dimethyl-lH-pyrazole-4-carbaldehyde 
over ten minutes at 70 °C, and then the mixture was stirred at 
70 °C for seven hours . After that, aqueous solution of saturated 
ammonium chloride was added to the reaction mixture which was 

15 cooled to room temperature, and extracted with ethyl acetate. 
The organic layer was successively washed with diluted 
hydrochloric acid, water and saturated brine, dried over 
magnesium sulfate, and concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography 

20 to obtain 1.2 g of the compound shown by the formula (xxviii) . 




(xxviii) 



CH 3 

1 H-NMR (CDCI3 ,TMS) 5 (ppm) : 2 . 4 5 ( 3H , s ) , 3 . 63 ( 3H, s ) , 3 . 8 8 (2H, s) , 6. 
75-6. 78 (2H,m) , 6. 90-6.92 (2H,m) , 7 . 02-7 . 04 (2H,m) , 7 .13-7.15 (2H, 
m) , 9. 51 (1H, s) 

25 Reference Production Example 29 
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200 g of 1, 3-dimethyl--5-pyrazolone was dissolved to 156g 
of N,N-dimethylformamide. 62 9 g of phosphorous oxychloride was 
added to the mixture at room tempareture, and then strried at 
90 °C for three hours. After the reaction mixture was cooled 
5 to room tempareture, the reaction mixture was poured into water, 
and extracted with ethyl acetate . 

The organic layer was successively washed with water, 
saturated aquous solution of sodium hydrogen carbonate, and 
saturated brine, dried over magnesium sulfate, and concentrated 
10 under reduced pressure to obtain 223 g of 
5-chloro-l, 3-dimethyl-lH-pyrazole-4-carbaldehyde . 
1 H-NMR ( CDCI3 , TMS ) 5 (ppm) :2.45(3H, s) ,3.84 (3H,s) , 9.86(lH,s) 

Next, formulation examples are described below. Parts 
15 represent parts by weight. 
Formulation Example 1 

10 parts of each of the present invention compounds (1) 
to (30) is dissolved in 35 parts of xylene and 35 parts of 
N, N-dimethylf ormamide , and 14 parts of polyoxyethylene styryl 
20 phenyl ether and 6 parts of calcium dodecylbenzenesulf onate are 
added thereto, followed by well stirring and mixing, to give 
10% emulsif iable concentrate for each compound. 

Formulation Example 2 
25 20 parts of each of the present invention compounds (1) 

to (30) is added to a mixture containing 4 parts of sodium 
laurylsulf ate, 2 parts of calcium lignin sulfonate, 20 parts 
of synthetic hydrated silicone oxide fine powder, and 54 parts 



WO 2005/075433 PCT/JP2005/001309 

180 

of diatomaceous earth, followed by well stirring and mixing, 
to give 2 0% wettable powder for each compound. 

Formulation Example 3 
5 To 2 parts of each of the present invention compounds 

(1) to (30) are added 1 part of synthetic hydrated silicon oxide 
fine powder, 2 parts of calcium lignin sulfonate, 30 parts of 
bentonite, and 65 parts of kaolin clay, followed by well stirring 
and mixing, and an appropriate amount of water is added to this 
10 mixture, followed by further stirring, granulation with a 
granulator, and air drying, to give 2% granule for each compound. 

Formulation Example A 

1 part of each of the present invention compounds (1) 
15 to (30) is dissolved in an appropriate amount of acetone, and 
5 parts of synthetic hydrated silicon oxide fine powder, 0.3 
part of PAP, and 93.7 parts of Fubasami clay are well stirring 
andmixing, and acetone is removedby evaporation from the mixture, 
to give 1% dust for each compound. 

20 

Formulation Example 5 

10 parts of each of the present invention compounds (1) 
to (30) , 35 parts of white carbon containing 50 parts of 
polyoxyethylene alkyl ether sulfate ammonium salt, and 55 parts 
25 of water are mixed and pulverized by the wet grinding method 
. to give 10% flowable for each compound. 

Formulation Example 6 
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0.1 part of each of the present invention compounds (1) 
to (30) is dissolved in a, mixture of 5 parts of xylene and 5 
parts of trichloroethane, and the resulting solution is mixed 
with 89 . 9 parts of deodorized kerosine to give 0.1% oil solution. 

5 

Formulation Example 7 

10 mg of each of the present invention compounds (1) to 
(30) is dissolved in 0 . 5 ml of acetone, the solution is applied 
to 5 g of powdery solid animal food (powdery solid animal food 
10 for bleeding CE-2; a product of CLEA Japan, Inc.) and mixed 
uniformly, and and acetone is removed by evaporation from the 
mixture, to give a poison bait for each compound. 

The following test example will demonstrate the noxious 
15 arthropod pests controlling activity of the compound of the 
present invention . 
Test Example 1 

The formulation obtained according to Formulation 
Example 1 using the present invention compounds (1) to (30) and 
20 the comparative comparative compound (a) described below 
respectively, was diluted with water so that the concentration 
of the present invention compound or the comparative compound 
came to 200ppm. 

About twenty female adults of Tetranychus urticae were 
25 set free on brush bean (Phaseolus vulgaris) in the primary leaf 
stage, which had been potted in a plastic cup for 7 days after 
the seeding. After 1 day, a 30 ml of the diluted formulation 
described-above was sprayed over the plant. On the 8th and 13th 
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day after the application, the numbers of lived Tetranychus 
urticae on the leaf of brush bean plant were examined, and the 
Controlling Rates were calculated by the following scheme. 

Controlling Rate = 100 X { 1- (a number of lived Tetranychus 
urticae in the treatment ) / (a number of lived Tetranychus urticae 
in the non-treatment) } 

As a result, in the treatment of the present invention 
compounds (1) to (30), all of the Controlling rates were not 
less than 90% on 8th day and 13th day after the application. 

On the other hand, in the treatment of the comparative 
compound (a) , the Controlling rates were less than 30 % on 8th 
day and 13th day after the application. 

Comparative compound (a) 




\ 

CH 3 

which is disclosed as the Compound No. 18 9 in the Japan Laid-Open 
Patent spesif ication sho 63-183564A, p. 21. 

Test Example 2 

The formulation obtained according to Formulation 
Example 1 using the present invention compound (25) : 




0-CH 2 CH=CH 2 (25) 



CH 3 

and the comparative compound (b) described below respectively, 
was diluted with water so that the concentration of the present 
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invention compound or the comparative compound came to 2 00ppm. 

30 ml of the diluted formulation described above was 
sprayed over the seedling of apple, which had been potted in 
plastic cup for 28 days after seeding about 15 cm height. After 
the sprayed solution was dried, about sixty f irst-instar larvae 
of Adoxophyes orana fasclata were set free on the apple seedling . 
On the 7 th day after application, the number of surviving or 
dyed Adoxophyes orana fasciata on the apple seedling was 
examined, and the rate of dead pests was calculated. 

As a result, in the treatment of the present invention 
compound (25) , the rate of dead pests was 90 % or more. On the 
other hand, in the treatment of the comparative compound (b) , 
the rate of dead pests was less than 80 %. 



Comparative compound (b) 

\ 

CH 3 

which is disclosed as the Compound No. 23 in the Japan Laid-Open 
Patent spesif ication sho 62-53970A, p. 3. 
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Industrial Applicability 

The compound of the present invention is useful to control 

pests. 



